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Copper Plating 


Deposition of Precious Metal Alloys 
In this issue: 
Current Reversal Devices for P R Plating 








Physical Properties of Electrodeposited Nickel 























CLES 





nce again we greet you al 


this Aboliday _— ties 
DF, Wi sihesin Samui, 
a ee, ee 
we ay, Tete aie sel ll 
wish you a soll Merry } a 
and a bright and successful 


LEAMIN, 
<lonPOUN, . 









br 


‘© Ticensen G UM M, 


-"s se S @ i, aa 





pomical Company J 


538 FOREST STREET, KEARNY, N. J. 





DECE 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 840. 





TGs ph 











| DEC 


MBER, 





1948 


"THE best stripper for your needs 
will be determined by Enthone Laboratories 


free-of-charge. Send samples for test. 
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Sudstiy 


Titanium Metal. The du Pont Com- 


pany has announced the 
small scale manufacture of titanium metal, 
a new basic raw material for industrial 
development. 

A pilot unit of 100 pounds daily ca- 


pacity has been successfully placed in 
operation at the Newport, Del., plant of 
the Pigments Department. This, so far 
as the company knows, is the first’ time 
ductile titanium metal has been produced 
The U. S. 


Bureau of Mines has been producing the 


for commercial exploration. 


metal for research purposes. 
The 


strong with a density of 


silver-white metal is light and 
1.5 and yield 
70,000—100,000) psi. It is 


highly resistant to corrosion and has a 


strength of 


higher melting point, about 3140° F, than 
the commonly used metals. It is com- 
parable to stainless steel in strength and 
corrosion resistance, but weighs only a 
little more than half as much per unit of 
volume. It is less than twice as heavy as 
aluminum, but several times as strong, 
in bars of comparable dimensions. 
Titanium is plentiful in nature. Lt is 
the seventh most common metal and the 
ninth most common element in the 
earth’s crust, and is more than a hundred 
times as plentiful as copper, zinc, or lead. 
However, since titanium metal is 
difficult 


its ores, it has remained practically a 


very 
to separate in pure form from 


laboratory curiosity since its discovery as 
a chemical element back in Revolutionary 
War days. 
deposits of rutile and ilmenite, the ores 
from which it comes, in the United States 
and Canada that 


There are enough workable 


America may become 
independent of overseas sources. 


Most 


available heretofore has been in powder 


titanium metal which has been 


form; du Pont is now producing it in 
sponge form and will shortly make ingots 
weighing up to 100 pounds. Running 
99.5 per cent plus in purity, the metal is 
drawn 


ductile and can be rolled) and 


readily. The company will supply small 
samples without charge to industrial and 


university laboratories for testing. 


The B. 


Akron, Ohio has recently announced the 


F. Goodrich Company of 


completion of its research center located 
on a tract of 261 acres halfway between 
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beginning of 


Akron and Cleveland, Ohio. Utilizing the 
most precise and delicate instruments it 
is considered one of the most complete 
industrial laboratories conducting funda- 
mental and applied research. 


The main research laboratories and the 
connected engineering research units are 
housed in two three-story structures 
equipped with air conditioning to provide 
maximum of human comfort and protec- 
Other 


features include a technical library, an 


tion of the precise instruments. 


assembly room, cafeteria accommodating 
125 at one time, photographic and glass 
blowing facilities, etc. 


There are now about 100 chemists, 


chemical engineers, physicists and engi- 
neers on the staff. In addition there are 


about 125 non-professional personnel. 


Star Silver Plating Company, 5889 


Portage Road, Kalamazoo, Mich., has 
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recently been organized by Frank k. Say. 
age to serve jewelers and other: with 
silver and gold plating, lacquering. buff. 
ing, burnishing, oxidizing, restoration of 
antiques and repair of damaged articles, 
and metallizing of baby shoes. Fur fur. 
ther news about Mr. Savage, sev Per. 
sonals, 


Cowles Chemical Company, ° |eve- 
land, Ohio, a closely held company since 
its founding in 1885, recently offe:.d to 
the public 6,965 shares of common stock 
through a syndicate of four Cle) land 
underwriters. The underwriters rej) rted 
that the entire issue was sold within jorty- 
eight hours of the initial announcement 
of sale. 

In a letter to stockholders, Mr. t-dwin 
Cowles, President of the Company. ex- 


jained that this financing will provide 
I 5 I 


‘he firm with additional working capital 
to make possible needed additions to pro- 
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A COMBINATION THAT IS HARD TO BEAT © 


€ 





que | 
ina 
4 ae 
_ ie : 
eos (Formerly SOAKLEEN) 


All subsequent cleaning oper- 

ations are reduced to a minimum 

by using K W alkaline cleaner and SK 

emulsion type cleaner together in the pre-soak opera- 
tion. These two fast acting, efficient and economical 


cleaners do a real job of removing oils and stubborn COWLES ; 

soil when used in combination, TECHNICAL 
SERVICE 

K W Cleaner alone will handle all cleaning operations ON REQUEST 


after the soak cleaning. It can be used in still tanks— 
with or without electric current—and in all standard 
washing machines. 





PROMPT SHIPMENTS FROM LOCAL STOCKS 


FORMERLY THE COWLES DETERGENT COMPANY 
METAL CLEANER DEPARTMENT ° CLEVELAND 3, OHIO 
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: You find the 

solution 
thats beat 
for the job 


We’ll build the tank that’s 
best for the solution 











_ changing over to new products, new materials or new | 
processes, tanks tailored to your needs—-planned and designed 
with the right capacity for continuous performance—and with full pro- 
vision made for preventing corrosion—are a worthwhile cost-saving 
investment. Storts’ experience in the fabrication of single tanks and 
complete cycles for many hundreds of severe service requirements wil] 
help you to design for best economy—and standard Stortswelded con- 
struction is your assurance of prolonged and extensive satisfaction. 


We shall be glad to quote on your present needs—large or small. 


STORTS WELDING COMPANY 


INCORPORATED 
42 Stone Street Meriden, Conn. 





Manufacturers of Welded Fabrications to Specifications 
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_ Industry News 


ductive equipment and to strengtlien the 
| cash position of the Company. 


The Nutmeg Chrome Corporation, 
Hartford, Conn., of which A. E.s. First 
Vice-President A. W. Logozzo is the Pres. 
ident, recently received a write-uy) in the 
Hartford Times in connection wit! the 
profit sharing plan which it employs. We 
quote: 

“The profit-sharing plan is used to in- 
sure a higher quality of workmanship as 
well as a means of obtaining extra take- 
home money. After much careful study 
an organization chart was prepared as- 
signing a certain percentage figure to 
each job. This percentage is based on 
importance to the organization, |now- 
how required, effort and versatility. The 
total of the percentage, naturally. is 100, 
Accrued profits, in excess of what is 
needed to run the business and meet the 
ever-increasing extra-curricular costs, is 
taken quarterly and shared according to 
each individual’s position in the organi- 
zation chart. 

“Besides the profit-sharing, the com- 
pany provides hospitalization, group life 
insurance, and paid vacations. 

“The working hours, ever. since the 
founding of the company, have been 50 
hours weekly. This includes five tine- 
hour days and a half day Saturday. Time 
and one-half is paid for all hours over 
eight hours daily and all Saturday work. 
It is a company policy to continue these 
extra hours to make for better take home 
wages, rather than work at 40 hours at 
straight time and employ more _ per- 
sonnel”’, 

The major activity of the company is 
hard chromium plating of plastic molds, 
dies, aircraft. parts, gauges, machine 
spindles and cutting tools, especially taps. 
Recently the company expanded _ its 
facilities to include decorative copper- 
nickel-chromium plating. 


Victor Chemical Works’ New Mor- 
tisville, Pa.. plant has now begun opera- 
rions, according to Rothe Weigel, Execu- 
tive Vice-President. This plant increases 
the number of plants operated by \ ictor 
to five and is the second to be completed 
in its post-war expansion program. 

Started in October of 1947, construction 
at Morrisville has been completed on 
schedule. The new plant will produce 
phosphoric acid and other phospliate 
compounds for consumers in the Hast 
and on the Pacific Coast. It is under the 
supervision of E. L. Conant, Superinten- 
dent, who was formerly an Assi-tant 
Superintendent of the Company's Chi- 
cago Heights plant. 

Elemental phosphorus. used at Morris- 
ville in the production of phosphoric acid 
and other phosphates, will be shipped 
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MEARER Electroplating Machines 





Meaker Special Machine designed 
forcleaningandsilverplatingsmall, 
brass contact clips. Theunit is loaded 
at one point and the parts are car- 
ried through the operating sequence 
and automatically discharged 
into a container when completed. 









Typical Meaker Straight-A-Way Automatic Machine. This machine was built 
for copperplating three rows of work simultaneously. It handles 125 racks 
per hour that are 16 inches wide, 14 inches thick, and 70 inches long. 


Bauipmont tailored to fit 


Meaker Return-Type Automatic your requirements, making every 
Machine for chromium plating the s . . 
large variety of parts in a high- operation in the plating sequence 
quality line of plumbing hardware. , . 
automatic, or as mechanized as 


A Meaker Semi-Automatic Machine possible, is the profitable sated to 
for use in medium-output plating 
departments. This type equipment 
is used in large, job plating plants 
to supplement the capacity of auto- 
matic machines. 


handle electroplating on a pro- 
duction basis. This Meaker method 
applies equally well to depart- 
ments with only moderate daily 











output and to the largest and 
heaviest automatic plating needs 





of the mass production plants. It 


offers not only a lower unit cost, 











Ps _ but the production is increased, 

C7 om » J 

ek for Booklet MEARE and a better and more uniform 
Yo. (45 —mty quality of product is assured. 





Mee 
<te comp, 
A wy 


Serving the Plating Industry with the Best, Most Up-to-Date Equipment 


THE MEAKER COMPANY 


1629-41 South 55th Ave., Chicago 50, Illinois © Telephone CRawford 7-7202 
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A NEW ORDER OF 
DURABILITY 
IN 
METALS 


HMlodized 


ALUMINUM 
(Coated with ” Alodine”®) 


ANCHORS , 


THE FINISH 
RETARDS 


CORROSION 










NO ELECTRIC 
CURRENT 


NO SPECIAL 
SKILLS 


NO HIGH TEMPERATURES 
SHORT PROCESSING TIME 


Economical for either small or large plant operation, 
interrupted or continuous production. Write or call for 
descriptive folder on “Alodine”. 


1914 
did 


Fae — ee 
Pior neering Researe h an 1d " Dicselesenient ‘Bac > 


AMERICAN CHEMICAL PAINT COMPANY 


| AMBLER, | PAL 


Manufacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 
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Industry News 


from Victor’s phosphorus — producing 
plants located at Mt. Pleasant, ‘J )ip.. 
and Tarpon Springs, Fla. Additional 
capacity at Victor’s Chicago Height~ and 
Nashville processing plants is also nesring 
completion. 


Industrial Filter and Pump Manu- 
facturing Company, 1621-1639 W, 
Carroll Avenue, Chicago 12, IIL, well- 
known suppliers of filters, salt fog «abi- 
nets, and rubber linings and coatings for 
tanks, pipe, valves and fittings, ha. re- 
cently established an Ion-Exchange De- 
partment to furnish the plating industry 
with Industrial Demineralizers. his 
step, the company explains, is a national 
outgrowth of its twenty-one years of 
activities in the field of solution puritica- 
tion and clarification for better plating 


The Electric Products Company, 
Cleveland 12, Ohio, recently appointed 
Hubert Kaub and Company, Dever, 
It serves as direct factory 
representative covering the states of 
Colorado, Wyoming, Utah, New Mexico, 
and El Paso County of Texas. 


Colo., as agent. 


The principals of this concern are Hu- 
bert Kaub and his son George, fourth and 
fifth generation natives of Denver and 
well versed in selling specialty electrical 





Hurbert Kaub 


George Kaub 
equipment. Both have had a broad educa- 
tion and wide experience, haying attended 
the University of Colorado and haying 
intimate contacts with industrial equip- 
They will handle 
The Electric Products Company lines of 


ment manufacturers. 


industrial motive-power and — hand-lift 
truck-battery chargers, electrolytic motor- 
generators, synchronous motors, — «nd 
others. 

This appointment is another step by 
The Electric Products Company to es! «b- 
lish and develop. strategically located 
representatives for a nation-wide ser) ice 
and selling organization. 


Imperial Plating Rack Company 
has recently been formed in Flint, Mich. 
according to an announcement by FL. 
Faulman, President of National Pack 
Company. Inc., of Fairlawn, N. J. Che 
address of the new company is 800 Indus- 
trial Avenue. 
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The RIGH I ANSWERS to YOUR Questions! 





HOW to STOP Plat- 
ing Room Casualties 
due to Chromic Acid 
fumes? 


HOW to SAVE cost- 
ly Chromic Acid? 


HOW to REDUCE 
maintenance and re- 
placement costs of 
ventilating equip- 
ment, etc.? 


HOW to ASSURE 
positive control of 
Chromic Acid and 
other plating baths? 


HOW to ELIMIN- 
ATE sulfate and 
other catalyst an- 
alysis? 


HOW to TEST a 
plating bath in 5 
MINUTES? 





NO-CRO - MIST 
IN YOUR BATH! 


(THE ONLY SOLUBLE 
LIQUID ANTI-SPRAY 
PRODUCT) 


DOES NOT float—it dissolves 
in the bath 


DOES NOT cling to work and 
shield areas to be 
plated 


DOES NOT drag over to rinse 


tanks and sewers 





DOES NOT et tri-valent Hommel Chrome lites Gas Ceante hail baa 
a ORDER 5, 25 OR 55 GALLONS... TODAY! 


NO - CRO - MIST tHe onty soLusLe LIQUID ANTI-SPRAY PRODUCT) 


DOES save up to 95% of the chromic acid usually lost in ventilation: reported savings up to 46% of 
the total chromic acid consumption 


DOES eliminate fumes from the plating room 


DOES keep busbars, racks, rack carriers and ventilating systems cleaner, saving labor and maintenance 
and giving better operation 


DOES actually improve covering power of chrome 
DOES extend operable sulfate ratio, thus simplifying control 


DOES give remarkable results when used in plating baths containing from 25 to 45 ounces per gallon 
chromic acid at temperatures up to 130° F. 




















For Positive Chromium Bath Contro/ .. . 


USE THE 5-MINUTE HULL CELL PLATING TEST 


. « « and forget sulfate or ; 
other catalyst analysis! 


Regardless of actual sulfate ratio, the HULL CELL iz 


7 






PLATING TEST specifically shows bath additions 
for BEST OPERATION! 


USE IT ALSO FOR CONTROLLING — Bright i 


Nickel, Copper, Cadmium, Zinc, Brass, Alkaline 
Tin and Silver. Lucite Hull Cell with filtered Circuit Rectifier 


TWO MODELS—with Filtered Output Rectifier for 110 Volt A. C. Current-NOW 
AVAILABLE: MODEL B-267 (for Hull Cell only) gives 5 amps.—0O to 15 Volts; 
MODEL B-1000 (for Hull Cell and General Laboratory use) gives 30 amps.—0 to 10 
Volts, and 5 amps.—0 to 20 Volts. 


mas 
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YOUR PLATING DEPARTMENT NEEDS THESE PRODUCTS!! 
Write TODAY, stating information desired on the ROHCO PLATING PRODUCTS described 


Feel 


ROD 














above. No obligation. 





R. 0. HULL & COMPANY, ING. | vourrtatneissesr 


WITH THE HULL CELL 
1277 West Third Street TEST” 


Cleveland 13, Ohio 








— 
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1—25 Magnus Aja-Dip Machine. 
2—25 Magnus Hot Dip Tank. 
f 3—%5 Magnus Hot Dip Tank. 
ee 4—25 Magnus Hot Dip Tank. 


: Seer oie 5—£5 Magnus Hot Dip Tank. 


Magnus Shean Gives 1O TIMES THE 
OUTPUT AT HALF THE COST of Former Method 


The Company: 





Large eastern manufacturer of metal 
toys, wrenches, shears, hammers, etc. 





The Cleaning Job: Removing oil and drawing compounds 
from a wide range of parts prior to heat 


treating or enamelling. 





Former Method: Vapor degreasing. Parts to be painted, 


hand wiped. 





Magnus Method: Painted parts cleaned in a 75 Magnus 
Aja-Dip Cleaning Machine, using Mag- 
nus 94 XX. Rinsed in water in a Magnus 
25 Hot Dip Tank, dipped in weak phos- 
phoric acid in another *5 Hot Dip Tank, 
rinsed again in water, and finally 
dipped in weak chromic acid in a third 
23 Hot Dip Tank. 


Heat treated parts cleaned in the same 
25 Aja-Dip Machine with 94 XX, then 
rinsed in water in a 25 Hot Dip Tank 
and dried in a Magnus <3 Drying Oven. 





Results: Production 10 times that of former 
method. Parts are cleaner with no hand 
work. No toxic fumes. User says, “We 


figure our savings in material and labor 
at 50%.” 


The Magnus Aja-Dip Cleaning Machine with the suitable 
Magnus Cleaner can cut your costs and boost production, too. 
Write for suggestions on improving your present methods. 





MAGNUS CHEMICAL COMPANY e« 41 South Ave., Garwood, N. '. 


In Canada—Magnus Chemicals, Ltd., 4040 Rue Masson, Montreal 36, Que. 


Service representatives in principal cities 


IN METAL CLEANING IT'S | 






EQUIPMENT e¢ METHODS 





CLEANERS « 
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@ LETTER TO THE EDITOR 


The Salt Spray Test 

One of our friends in the industry, who 
for good reasons prefers to remain anony- 
mous, has suggested that difficultics in 
meeting salt spray specifications s)ould 
not always be blamed on the chang. s ip 
the specification for carrying out the salt 
spray test, as might be inferred frow: our 
August editorial. He points to the any 
new nickel plating baths that have been 
developed and questions whether they 
produce deposits that provide as sood 
protection as the baths used earlier and 
especially the Watts bath. 

This point is certainly well token. 
Early exposure tests showed quite « dif- 
ference between different. bright nickels, 
Dr. Ewing’s report on the effect of copper 
in nickel plating baths in our last issue 
is another case in point, since it is well 
known that different baths have different 
sensitivity to impurities. That “nickel is 
nickel” is a very misleading statement is 
also shown in Dr. Brenner’s report in this 
issue on the physical properties of nickel 


deposits.—Epbiror. 


Industry News 
(Concluded from page 1190) 

It will engineer and manufacture. all 
types of plating and anodizing racks, fea- 
turing a new removable and replaceable 
“Jiffy” tip. Insulation is guaranteed and 
is said to have been approved by all 
major suppliers of plating solutions. 

Executive manager of the new plant is 
L. D. Paulman, who was formerly Sales 
Manager of National Rack Company and 
ho has a wide background in’ engineer- 
ing. sales, and manufacture of plating 
racks. 

The Fiber Chemical Corporation, 
new producer of chromic acid, is located 
in Cliffwood, N. J.. 
N. J.. as erroneously stated in the Octo- 


and not in Clifford, 


ber issue. 
The Baltimore- 
Washington Branch has started classes 


New Plating Classes 


for electroplaters in both Baltimore and 
Washington. These classes are following 
the outline given in the A. E.S. Manual 
for Electroplaters’ Science Course. 

The Baltimore class meets one evening 
a week in a classroom of the Baltimore 
General Vocational School No. 298. The 
instructor is paid by the Baltimore sc|iool 
and there is no tuition fee. This class has 
an enrollment of about 25. 

The Washington class meets one eve- 
ning a week in the National Bureau ol 
Standards. The fee for this class is $1°).00 
a semester, which is used to pay the in- 
structors. This class has an enrollment 
of thirty-six. 

The detailed outlines for the classe~ are 
prepared by the instructors and a com 
mittee appointed by the Branch. 
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FACTS ABOUT RECTIFIERS 


Send for a complete set of reprints of the series 












of articles “Rectifiers for Electroplating’’ which 
appeared in METAL FINISHING between 
February 1947 and April 1948. These articles 
deal with rectifiers in general—not just with one 
particular make. No charge, no obligation— 






Rectifiers t0f flecirag!at 


nothing but choice information that you will be 
able to use now or in the future. 


ALSO AVAILABLE...! 


quay gana 


The BENCH RECTIFIER Book 


Describes and illustrates a complete line of compact 
Green Rectifier Units for laboratory use or for pro- 
duction plating of small articles such as watch parts. 


The MULTI-RECTIFIER Book 


A single Green Multi-Rectifier offers a choice of 0-8, 
0-16, 0-24, 0-48 volts, thus covering all important 
voltage ranges for electroplating, cleaning, anodiz- 
ing. The complete power supply unit for research 
ond testing. 





Contact your nearest Green representative, or address your requests fo us. 


TYME 144° mikini ims) \)-\ hb Ale 


See CG 32 CO PLATERS AND ALL TY Pes OF RECA tESs —EQ 


UIPMENT 


GREEN EXCHANGE BUILDING 130 CEDAR STREET NEW YORK 6, N.Y. 
RECTIFIER @ ENGINEERS 
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HARRISON & CO., INC. 





- ‘HARRISON 
| __ Buffing and Polishing 
COMPOUNDS- 


STAND OUT! 


To make your products stand out competitively, specify HARRISON cake or liquid com- 
pounds. Their fast cutting and quick cleaning action insure economy of operation. 


SPECIAL: Harrison has developed a new dip compound that creates a head on the buff. 
You get a deeper cut . .. use less compound... save! 


At your request, our experienced technical representatives will call to advise you on 


Cement °* Buffs °* Buffing and Polishing Compounds 






¢ HAVERHILL, MASS. 
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RACK COATING 








NO BAKING OVEN? Get the benefits 
of Coating 218 by sending your racks 
to coating applicator nearby who is set 
up to apply it. We’ll send you his name. 





UTS DRAGOUT 


Unichrome Coating 218 
permits company to set up 
continuous cycle of chromium! 


By using Unichrome Coating 218, this well- 
known producer of brass products has now 
been able to eliminate reracking! They now 
use the same rack for copper, nickel and 
chromium without fear of dragging chromic 
acid into the nickel! 


This accomplishment is due, first, to Coat- 


ing 218’s high gloss and smoothness — which 
contribute to its free-rinsing qualities. It is 
due, secondly, to the remarkable resistance 
of Coating 218 to severest plating baths and 
rough handling —no chipping, blisters or 
breakdowns to trap and drag over contamin- 
ants. Investigate this green, plastisol, baking 
coating for the many other advantages it also 
offers you. Write for details. 





Trade Mark Reg. U. S. Pat. Off. 


RACK COATINGS— Products of 
UNITED CHROMIUM, INCORPORATED «¢ 51 €. 42nd St., New York 17, N.Y. 





Detroit 7, Mich. + Waterbury 90,Conn. + Chicago4, tll. +* Dayton2,Ohio + Los Angeles 13, Cal. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 856. 











LELd. 


Charles E. Campbell has joined {he 
sales force of Hanson-Van Winkle-\jiun- 
ning Company, Matawan, N. J., and will 
make his headquarters in its Detroit 
office. 

Mr. Campbell is a graduate of the 
University of Toledo. Before comings to 


Campbell 





Hanson-Van{, Winkle-Munning Company, 
he was Assistant to the Chief Chemist at 
the Gordon Manufacturing Company of 
Toledo, Ohio. He has had substantial 
experience in the electroplating field, in- 
cluding production, analytical and con- 
trol work, and trouble shooting. 


Harry P. Smith, formerly New York 
District Sales Manager of Mathieson 
Chemical Corporation, has been made 
Assistant General Manager of Sales. His 
headquarters will remain in the com- 
pany’s New York offices. 

A native New Yorker, Mr. Smith grad- 
uated from Columbia in 1921 with a 
B.S. degree. Prior to joining the Mathie- 
son sales department in 1944, he was 
President of the George Chemical Com- 
pany, now a division of Diamond Alkali 
Company. 


Donald A. Metz has been appointed 
General Manager; W. G. Sheane, Sales 
Manager, and John E. Forster, Plant 
Manager ef the Stamford Banch of the- 
Atlas Powder Company’s Industrial Fin- 
ishes Department, Stamford, Conn. 

Mr. Metz, until his recent promotion, 
was Assistant General Sales Manager at 
Stamford; he’ is a graduate of Sheffield 
Scientific School, Yale University. Dur- 
ing the war he was in the Army, being dis- 
charged a Lieutenant Colonel, and was in 
charge of organizing and operating the 
Paint and Chemical Laboratory at Hola- 
bird Depet, Baltimore, Md.; later he per- 
formed the same duties at Aberdeen Proy- 
As Chief of the Labora- 
tory, he directed research and develop- 


ing Grounds. 


ment on the first lustreless finishes used 
by the Army on automotive and ord- 
nance equipment. 

Mr. Sheane, formerly a member of the 
Atlas Technical Staff in Stamford, is a 
holder of two degrees in chemical enzi- 
neering; he is perhaps best known in the 


PLATING 

















NOTE THESE EXCLUSIVE FEATURES: 





HALF AS MANY SECTIONS 

Jackson Airway Ventilated 
Buffs have more material 
per section . .. are twice 
the width of conventional 
buffs. You buy half as many 


sections. 














RUN AT HIGHER SPEEDS 


Destructive internal heat 
generated at high speeds is 
eliminated entirely by the 
exclusive Jackson Airway 
Ventilation feature. 





WILL NOT BURN 


Ventilated side plates and 
internal center plates pro- 
vide maximum air channels, ( 
prevent burning entirely . . 

prolong wheel life. 


A 





WILL NOT RAVEL 


Cut on the bias, these buffs 
cut faster, work cleaner... 
are free from raveling and 
lint. Hold buffing com- 
pounds longer. 





LONGER WEARING 


The superior design and 
construction of Jackson 
Buffs adds hours of pro- 
duction time per wheel life 

. at lower wheel costs. 


Jackson Airway Ventilated Buffs are available to 
meet your particular buffing requirements on all 
metals and most plastics. We will prove our claim 
of a 50% Saving on your equipment. Write, wire 
or phone for a demonstration. 


SUFF CORP. 


ONG ISLAND CITY 1, NEW YORK 





JACKSON AIRWAY 
Ventilated BUFFS 
outwear and 
outperform other 
types of buffs 


Preferred by men who use them, these 
buffs are faster cutting, cleaner and cooler 
running, will not ridge work, use less 
compounds, require less effort for better 
finish. Preferred by men who are account- 
able for increased production resulting in 
lower costs because they buff more pieces 
per wheel . . . cut buffing wheel costs 50%. 
Bring your buffing operation up-to-date. .. 
insist on longer lasting, money saving 
Jackson Airway Ventilated Buffs. 
















NOFICE—Jackson Buff Corporation 
land City, N. Y., hag#ights to &. S. 
94 ond 2,940,208 which 
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Personals 


finishing industry as a former Editor of 
Organic Finishing megazine. A graduate 
of Rensselaer Polytechnic Institute and 
Carnegie Institute of Technology, he is 
an active member of the American [nsti- 
tute of Engineers. American Chemical 
Society. and American Eleetroplaters’ 
Society. 

Mr. Forster, prior to being named to 
his new position, was Supervisor of the 
Plant) Service Group at) the Stamford 
Branch. During the war he was a captain 
in the Air Corps doing corrosion control 
work: he is a graduate of Yale Univer- 
sity, an active member of the New York 
Paint end Varnish Clib. and belongs to 


the Alpha Chi Sigma fraternity. 


Casper Apeland continues as General 


Manager of the North Chicago operations, 
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Because the filter cake is 
held horizontally, it is abso- 
lutely stable to the end of 
each filtering cycle. And 
cycles are longer because the 
cake retains its porosity 
longer. That is why the “‘ho- 
rizontal principle,” as em- 
bodied in Sparkler filters, 


gives you more efficient, low 
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| Filter All Pla 
j ” Faster, More 
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Horizontal Plate 
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SPARKLER MANUFACTURING CO. 


Mundelein, Illinois 


~ DRAIN 


with C. W. Craig as Assistant General 
Manager. 


G. L. Deniston, formerly of 1653 Glenn 
Avenue in Columbus, a member of Ameri- 
can Electroplaters’ Society, is mow. asso- 
clated with Commonwealth Engineering 
Company in’ Dayton, Ohio. The com- 
pany engages in industrial) engineering 
consulting work and is owned by Toulmin 
& ‘Poulmin, nationally known patent and 
contract attorneys. 

Mr. Deniston is acting as supervisor of 
research and has charge of project: dey el- 


opment in rescarch for industrial clients. 


Frank K. Savage. who recently organ- 
ized the Star Silver Plating Company (see 
Industry News), has been elected Vice- 
President: of Graham. Crowley & Asso- 
ciates, Ine. Previous to joining the Chi- 
cago research and development group of 


this company, Mr. Savage was engaged in 
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Completely a 
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cost, operation. Sparkler fil- 
ters are pressure-tight and 
leak-proof, designed for in- 
termittent or continuous op- 
eration. 















4 Plating Solution Types 
1. Rubber-lined for bright nickel 
2. Stainless steel for acids 
3. All Iron for alkaline solutions 
4. All Steel (with Stainless Pump) 


for chromium 





Made in Capacities 
60 to 10,000 G.P.H. 


See your supplier or 
Write for details 








Our Engineering Serv- 
ice is available for any 
specialized problems. 
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the development of electroforming ; 
esses with C. G. Conn, Ltd., Elk! 
Ind., where he was successively Chet 
Chief Chemist, and General Superit 


Savage 





dent. He then became Superintenden| 
the Metals Division of Kuehne Ma 
facturing Company, Mattoon, Hb. 

later Vice-President of the Standard P| 
Mr. S 


age will direct company efforts in conn 


ing Rack Company, Chicago. 


tion with consultation, research and 
velopment in the electroplating field 
the Middle West to augment the cor 
sponding operations of the company 
the eastern area with headquarters 
Jenkintown, Pa. 

Other additions to the company’s ‘ 
cago staff include W. C. Pollard. {: 
merly with the Chrysler Corporation 
Highland Park, Mich., who will do: 
search in primary cells and related el: 
trochemistry, and James H. Conol! 
who came from the Newton Falls Diy 
sion of the Standard Steel Spring Cor 
pany where he was electroplating ai 
waste disposal engineer. Mr. Conolly wi 
also do research in electrochemistry. 

Dr. W. M. Langdon, who has be 
in the Chicago laboratory of Grahai 
Crowley & Associates, Inc., since he |r 
Rensselaer Polytechnic Institute, was | 
Vice-President of | 


cently — elected 


Company. 


Otto L. Schweng has been appointed 
the newly created post of Director of M: 
ket Research for Diamond Alkali Co: 
pany and will have his headquarters in t 
company’s New York sales division 
570 Lexington Avenue. 

Actively identified with the chemi 
field for many years, Schweng specializ 
in chemical investments during a i2-y« 
period with Lehman Corporation a: 
during the war served with the War P: 
duction Board as a chemical expert. 
the past four years he has been Econon 
Specialist in the development depart 
of General Aniline and Film Corporatio 
New York, N. Y. 

Schweng was educated in New Yo 
City public schools and at New Yo 
University, where he majored in busin: 
administration. His connection with | 
chemical industry began in 1930) whe 
following several years in the Fore 
Sales Department of Standard Oil Co 
pany (New Jersey), he joined Lehm 
Corporation. 
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TROUBLE-FREE 


Plating? 


bright, clean plating 
solutions free from 
all dirt, dust, rust and 
even invisible impurities 


Use an Alsop “Sealed-Disc”’ 


When you use a “*Sealed-Disc”’ Filter you close the door on dirt, 
dust, rust, all impurities that cause pitting, spotting and poor 
adhesion. Your finished work is finer and more uniform, your 
rejects are less, you get longer service life from your solutions. All 
these are benefits and advantages reported by platers, users them- 
selves of *‘Sealed-Disc”’ Filters. 


**Sealed-Disc”’ Filters were designed especially for plating rooms. 
They're smaller, more compact and portable than ordinary con- 


ventional Filters: yet they are capable of handling equal volumes , 


of solutions. 


What's more, ‘*Sealed-Disc’’ Filters are completely enclosed, air- 
tight, eliminating loss of solution through leakage or dripping. 
Leading makers of plating supplies have put their O.K. on ‘*Sealed- 
Dise”’ Filters and many actually recommend and advise using them. 
In their judgment, no other filter measures up in compactness, 
portability, simplicity and general efficiency. 


Regardless of the size or type of your installation, there’s a **Sealed- 
Disc” Filter to ‘fit your job”? and you can be sure of superior results. 
Write for complete information or contact your regular plating 
supplier. 


ilter 


ALSOP Hy Speed MIXERS 


We manufacture a full line of 
Mixers and Agitators cover- 
ing a complete range of 
horsepowers, propeller com 
binations and_ speeds for 
specific mixing, blending and 
dissolving requirements. Port- 


able types with easy-to-mount, quickly ad 
justable clamp, and designed for rim mounting 
to your containers.. Complete Mixing Units wit! 
Tanks and permanently attached Mixer are als 
available in a wide range of capacities for thorough 
uniform mixing. Write for complete details. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


Left illustration shows the proper position fo 
Mixing Shaft to give thorough mix without draw 
ing air into the liquid. 

Center illustration shows the normal position + 
shaft for general mixing. 

Right illustration shows shaft in vortex position fi 
drawing light powders, etc., into liquid. 


INDICATE A 863. PLATING 








December 1948 


Merry Christmas 


A NEW THING has come to pass in American life during the last few 
years, the full significance of which has not yet become evident to the 
average reader of the papers or listener to the radio: the scientist has 
stepped out of his laboratory or classroom and started preaching the 


Christmas gospel of Peace on Earth. 


For generations he has helped create new things, and if they hap- 
pened to be used for distinctive purposes, that was just too bad. With 
the release of atomic energy and the realization of its awful possibilities, 
the scientist has begun to understand that knowledge and material prog- 
ress are not good in themselves but can be used equally well for good and 
for evil. He has finally grasped that he has very special responsibilities 
which have only begun when he has created something new. 

The readers of this journal contribute daily to technological progress 
in some manner or another. What they do is being or can be adapted to 
destructive purposes just as much as the work of the atomic physicist. 
The difference is not one of kind but of degree. 

The editors have carefully refrained from taking sides in day-to- 
day political controversy and do not propose to change that policy now. 
However, they feel it their duty to invite the readers to take a real in- 
terest in their country’s affairs, foreign and domestic, to try to under- 
stand the issues as they present themselves, and to make their influence 
felt for the good of all. The responsibility is there, and no free man can 
shed it. 

The Christmas message, “Peace on Earth”, does not end there but 
continues, “to Men of Good Will”. Will does not imply a weak longing 
but a strong determination. Only Men of Good Will have the right to 


look forward to a really Merry Christmas. 


(tile: Indecberg— 








COPPER 
PLATING 


INTRODUCTION 





The deposition of copper is unquestionably the old- 
est form of plating. From the shades of antiquity 
when the first Assyrian dipped his gleaming blade into 
water colored with the mysterious disappearing blue 
stone and found it miraculously and ruinously “‘trans- 
formed” into the soft red metal which had already 
been familiar to his ancestors for centuries, the annals 
of science have been crowded with articles on copper 
plating. True, electroplating has been confined to the 
last century and a half, and any semblance of knowl- 
edge of its control to the last century, but even so 
the available literature is so vast that the scientific 
world must indeed heed any new writing on this sub- 
ject “as the sea’s self would heed a pebble cast”’. 

From the plater’s standpoint there are today, 
broadly speaking, two kinds of copper plate—that 
which we intend to buff, and that which we do not. 
Our wires occasionally get crossed and we produce 
one kind while aiming for the other. Many platers, 
through necessity or otherwise, use the same bath for 
both purposes, but general opinion currently holds 
that few, if any, copper baths are equally desirable 
for producing both buffable and bright deposits on all 
kinds of work. 

Throughout the period of modern electroplating 
there have been used primarily two copper baths: the 
acid copper sulfate bath and the alkaline cyanide 
bath. The former underwent practically no changes 
until the past decade, while the latter began to be 
improved and developed somewhat earlier. Recently 
copper pyrophosphates!, fluoborates? and alkanesul- 
fonates* have appeared in plating baths, broadening 
the field somewhat. 
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Acid Copper Baths 


Most of the outstanding improvements in plating 
have been made by suppliers of chemicals in an effort 
to promote the sale of their product. To these sup- 
pliers the industry owes a debt of gratitude. However, 
it is not surprising that until recent years little con- 
centrated work has been done toward improvement 
and development of the time-honored copper sulfate 
bath, for the obvious reason that cheap copper sulfate 
does not have enough commercial possibilities to jus- 
tify research for promotion of its use. 

In the late 1930’s there was a spontaneous, wide- 
spread awakening to the fact that something should 
be done about the inexpensive copper sulfate bath to 
make it produce bright or readily buffable heavy de- 
posits. Of course, molasses, phenolsulfonic acid, 
glue, oatmeal and miscellaneous table scraps had in 
various places been added for years, but the bath still 
left much to be desired. Even the present writer 
caught the fever and did considerable experimenting 
with a sulfate bath made ammoniacal to suppress the 
cupric ion and buffered with ammonium sulfate. 
Difficulties with anode polarization and lack of time 
caused indefinite postponement of further work. How- 
ever, the similarity in nature between the acid copper 
and nickel solutions was so apparent that many fel! 
that improvements could be made which would com- 
pare with those brought about by bright nickel, if a 
similar amount of work could be expended on the 
copper bath. Oxalates, phosphates, various amines, ben- 
zene derivatives, and other organic compounds were 
added to standard or modified copper sulfate plating 
baths with varying degrees of success, and the old aci: 
copper began to take on new life. 
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One of the most successful and economical of the 
new acid copper baths was developed by W. M. Phil- 
lips and F. L. Clifton of the General Motors Research 
Laboratories and consisted of the standard sulfate 
bath with small additions of thiourea and a wetting 
azent, with or without molasses‘. This bath can be 
operated to produce fully bright deposits by careful 
control within a narrow range, but its principal value 
is in the semi-bright range where extremely soft buff- 
able plate is obtained. 


Cyanide Copper Baths 

The cyanide bath, which has been and still is practi- 
cally indispensable to provide a preliminary copper 
coating on metals other than copper, has received a 
great deal of attention throughout the past twenty 
years. The expense, toxicity, and relative instability 
of cyanides led to many efforts to substitute other 
chemicals for part or all of them. These efforts met 
with no success as far as producing a substitute, but 
did result in considerable improvement in the effi- 
ciency, life, and general usefulness of the cyanide bath, 
though many of the original disadvantages remained. 
Much work was done with chlorides and tartrates, 
and effects of varied concentrations of the standard 
constituents as well as allowable limits of carbonates, 
which constitute undesirable decomposition products, 
were investigated. Studies of effects of hexavalent 
chromium carried into the bath led to the valuable 
discovery by M. M. Beckwith’ of the usefulness of 
sodium hyposulfite (NaS.0,.2H.O), commercially 
known as sodium hydrosulfite and not to be confused 
with “hypo” or sodium thiosulfate, for removal of 
chromium. 

The net results of all this work were the virtual 
standardization of the Rochelle salt cyanide copper 
bath® for strikes and light deposits and the develop- 
ment of the high concentration bath with addition 
agents for heavier deposits preceding bright nickel. 
The latter bath was developed by the du Pont Com- 
pany and placed on the market as “high speed cop- 
per’’?. Continuing research has resulted in improve- 
ment in the addition agent, and the introduction of 
the potassium bath. It now appears that the use of 
potassium cyanide to replace at least 50 per cent of 
the sodium cyanide has certain beneficial effects in 
raising the current density range, although the eco- 
nomic desirability of this is still questionable because 
of the increased cost of the potassium salt. Availa- 
bility of cyanides has also been a factor at times. 


CURRENT PRACTICE 

So much for the general background of copper plat- 
ing. The remainder of this paper will be devoted 
largely to current production practice in decorative 
plating of exterior automotive parts at the plant where 
the author’s principal experience and interest lies. 
lt should be noted that this is presented in the spirit 
of a report on present practice and not as a criterion, 
for it is felt that much remains to be done before the 
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ultimate goal is achieved and that solutions and tech- 
niques still in the experimental stage or not yet con- 
ceived may well replace those herein described. 

As remarked earlier, our two principal purposes for 
depositing copper are (a) to produce on steel a cheap 
heavy protective coating which may be buffed to a 
high lustre to obscure abrasive or die marks or other 
surface imperfections in the base metal; and (b) to 
deposit on die castings, or over the above-mentioned 
buffed copper deposit on steel, or directly on the steel 
where final finish is not too critical, a smooth, dense, 
fine-grained deposit over which bright nickel and 
chromium may be applied directly in continuous auto- 
matic conveyors to produce a commercially acceptable 
protective plate. In either case, our plate is preceded 
by a copper strike. 


THE CopPER STRIKE 
The copper strike consists of the standard bath con- 
taining Rochelle salts which may be added as such or 
as a proprietary tartrate solution. A typical compo- 
sition is: 


Cope CUIEEE woo ok ce eins civewess: 1.0 oz/gal 
Free sodium cyanide... .. niece a 1.0 oz/gal 
Rochelle salts.......................0.0 oz/gal 
Sodium carbonate...................3.0 oz/gal 
occas ket cp iain Same wees 135° F 


Electrolytic copper anodes are used here as in all our 
copper plating baths, although rolled copper is equally 
good and, with present manufacturing methods, cast 
anodes are also satisfactory. Time in the strike varies 
from 10 to 30 seconds when used prior to a high con- 
centration cyanide bath into which it is transferred 
directly and from 3 to 5 minutes when used ahead of 
acid copper where, of course, thorough rinsing must 
intervene. 

Since in the copper-nickel-chromium cycles our 
parts travel continuously through the complete process 
without reracking, there is always some probability of 
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contamination with hexavalent chromium due _ to 
pockets in rack coatings even though all possible care 
is used in rinsing. Presence of chromium is readily 
diagnosed from loss of efficiency and appearance of 
streaked deposits resembling ‘“‘sunbursts” on curved 
parts. It is combatted by addition of the “sodium 
hydrosulfite’’” mentioned above. Unlike other mate- 
rials, this salt should be added in solid form directly 
to the solution since it hydrolyzes when dissolved in 
water and loses its effectiveness. The reaction in the 
bath is primarily one of reduction, chromium being 
reduced to the trivalent state and then precipitated as 
chromic hydroxide. The latter may be removed by 
bulk filtration of the bath, in which case addition of 
some activated carbon to the filter is recommended to 
remove simultaneously accumulated oils and other 
extraneous material. Filtration is not absolutely 
necessary, but additional hydrosulfite treatment will 
be required periodically if it is not done, since the 
chromic hydroxide tends to redissolve in alkaline so- 
lution. This is particularly true in Rochelle salt baths 
in which the tartrates appear to combine with the 
chromium, later releasing it again in the hexavalent 
form under oxidizing conditions. 


Tue G. M. Coprer Baru 

For the production of heavy, readily buffable cop- 
per plate on steel parts, the General Motors acid cop- 
per bath is used. Though requiring close control, this 
bath produces excellent soft, semi-bright deposits 
which color buff easily and which flow readily under 
the buff obscuring irregularities in the base metal 
finish more effectively than any other plate we have 
tried. 


The nominal composition of this bath is as follows: 


Copper sulfate............ 28 oz/gal 

Sulfuric acid.............. 5 fl.oz/gal 

NE oo ina bb 33. wir a ds ROR 0.01 g/l 

Wetting agent............ Sufficient to maintain 


surface tension at 
about 55 dynes/cm 


Temperature............. 735° F 
Ee ee ere 2to3 


Agitation is desirable but not necessary. Its use 
permits. somewhat higher current densities and pro- 
motes anode corrosion. Circulation of solution by 
pumping through perforated pipe underneath the 
work offers a means of agitation, although recently 
developed non-foaming addition agents now make air 
agitation the more practical. 

Under proper operating conditions the higher cur- 
rent density areas are bright and the lower cur- 
rent areas semi-bright. Maximum average current 
density is probably 60-70 asf but is impossible to 
determine accurately because of the irregular shape 
and variety of the ; iated parts. Brightness decreases 
with increasing temperature and is completely lost at 
about 90° F. At temperatures below 70° F there is a 
tendency toward anode polarization caused by crys- 
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tallization of salts on the anodes. Constant filtration 
is desirable to prevent roughness caused by powdery 
metal particles from the anodes, and there is some 
indication that use of anode bags or diaphragms may 
be advantageous. Parts should be regularly and thor- 
oughly raked from the tanks because iron in appreci- 
able quantities is detrimental and tends to cause 
formation of an insulating film on the anodes. 

Brightener concentration must be maintained by 
observation of the character of deposit, and small 
additions should be made continuously, based upon 
ampere-hour data. An excess of brightener causes the 
deposit to become streaked or pitted and may be off- 
set by additions of wetting agent which, however, also 
tend to nullify the brightening effect. The brightener 
and, to some extent, the wetting agent may be re- 
moved by treatment with activated carbon and filtra- 
tion. Because of difficulty in handling large volumes 
of this solution, treatment is given by coating the 
filters with activated carbon periodically. 


Tue “HicH SPEED” Batu 

For the further processing of copper buffed parts, 
together with die castings and with steel which does 
not require the high finish given by copper buffing, a 
copper-nickel-chromium cycle is used. Intermediate 
precleaning and preparatory treatments will not be 
discussed here. In this sequence the du Pont “high 
speed”’ copper bath is used, followed by bright nickel 
and chromium. Operation of the copper bath is in 
accordance with standards established by the du Pont 
Company and published in its literature. Typical 
concentrations and operating conditions are as follows: 


a 8 oz/gal 
Free potassium cyanide........... 1.5 oz/gal 
Potassium hydroxide............. 5.6 oz/gal 
pO ree 8 cc/gal 
pS 180° F 
Cathode current density.......... 10-40 asf 
Anode current density............ 10-30 asf 
I I 660th aw owe oearetes 1.5-2.0 volts 


Current should be applied immediately to work enter- 
ing the bath since the high alkalinity may cause attack 
on die castings. 

In general, our solutions are mixtures of sodium and 
potassium baths but concentrations are expressed in 
terms of potassium salts to avoid confusion. The bath 
is 100 per cent efficient under normal operating condi- 
tions, deriving this efficiency from its high copper 
concentration. The “high speed salts” from which the 
bath is originally built contain sodium thiocyanate in 
addition to copper and. potassium cyanides. The 
addition agent is an organic mixture which serves to 
brighten and to control pitting. 

Anodes are suspended in such a position as to be 
entirely submerged to avoid crystallization at the 
solution level of salts, which tend to wash off and 
cause roughness of the deposit. The suspension is 
accomplished by means of steel hooks which are 
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hooked through holes in the anodes, at least 6 inches 
from the top to allow for the enlargement of the holes 
as corrosion proceeds. Anodes are hung with the edges 
toward the work to assure adequate anode area, and 
approximately 3 pounds of anodes are originally pro- 
vided per gallon of solution. Baskets of expanded 
metal, about 2 feet long, and wide and deep enough to 
surround the anodes, are suspended from the anode 
rods so that any anodes which fall from the hooks will 
be retained and continue to corrode by making con- 
tact with other anodes against which they lean. An 
alternate means of suspension consists of steel racks, 
each having several hooks projecting at about 60° 
upward from the horizontal on which the anodes are 
laid in horizontal position. 

Agitation is necessary and may be provided by 
cathode movement or by pumping the solution through 
perforated pipes in the bottom of the tank; a com- 
bination of these methods is employed in our tanks. 
Continuous filtration is used. ‘Temperature is auto- 
matically controlled; the solution should not be oper- 
ated below 170° F because the anodes may polarize 
at lower temperatures, causing rapid depletion of the 
copper content. Automatic controls maintain the 
solution level by pumping from the reclaim tank 
which, in turn, is manually filled with softened water 
since the addition of hard water to this bath forms a 
precipitate which causes rough plate. 

An anodic cleaner is desirable to remove any remain- 
ing film of addition agent before nickel plating. It is 
followed by a rinse and by a mild acid dip containing 
some of the wetting agent which is used in the bright 
nickel bath, into which the work is then transferred 
directly. The copper deposit ranges from bright to 
semi-bright and has a fine-grained structure such that 
bright nickel may be satisfactorily deposited on it. 


Purification 

Principal undesirable contaminants of this bath are 
organic impurities, excess carbonates, and hexavalent 
chromium. As in most other plating baths, organic 
impurities are removed by periodic treatment with 
activated carbon and filtration. Chromium is reduced 
with hydrosulfite as noted under the subject of the 
copper strike. Although the high-concentration bath 
will tolerate considerably more chromium than the 
strike, it is still seriously affected by relatively small 
amounts, and a mottled appearance gradually working 
into the “sunburst” effect will result from excessive 
contamination. In regard to carbonates, recent ex- 
perience indicates that an equilibrium is established at 
about 18-19 oz/gal; no further build-up occurs when 
this concentration has been reached. Carbonates in 
this concentration do not appear to be detrimental 
and consequently we no longer worry about their 
removal. 


Current Reversal 
During recent years there has been considerable 
interest in the use of the current reversal technique in 
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‘removed by the reversal. 


plating, especially with the “high speed” copper bath. 
This involves reversing the polarity of the generator 
by means of automatic timers at regular predeter- 
mined intervals so that the work is cathodic for sev- 
eral seconds and then anodic for a period approxi- 


mately one-fourth of that time. During the anodic 
period, high points representing incipient roughness 
are preferentially deplated, resulting in a very smooth 
deposit. This technique permits—and requires— 
greatly increased current densities, resulting in greater 
speed of deposition without burning. With a 3 to 1 
ratio of time, twice the normal current density would 
naturally be required to get the same amount of de- 
posit as with normal plating, and any excess over this 
represents a gain in plating speed. This situation 
naturally calls for greatly increased generator ca- 
pacity. The exact cycle to be used depends on the 
characteristics of the individual generator; in one 
installation we found a cycle of 12 seconds plating and 
21% seconds anodic to be the best. This particular 
bath, however, soon became filled with fine copper 
particles, resulting in a pitted deposit caused, appar- 
ently, when the particles were deposited and then 
This difficulty may have 
been due to inferior anodes because every kind of 
copper obtainable was being used in the bath at the 
time; or we may have used excessive current causing 
minute trees which were detached on reversal. There 
is some indication that anodes may have to be bagged 
if this process is used, in which case nylon bags or 
diaphragms are suitable. These early difficulties some- 
what retarded its use, but there are indications that 
the process may have broad applications for various 
kinds of plating when the troubles have been ironed 
out. 
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Bloyd FJ. Oplinger 


FLOYD F. OPLINGER, Manager of Electroplating 
Service and, Development in the du Pont Company's 
Electrochemicals Department, was born in Daniels- 
ville, Pa., in 1898. He attended Albright College, 
Myerstown, Pa., for two years, and was graduated 
from Franklin and Marshall College, Lancaster, Pa., 
in 1919 with a Bachelor of Science degree in chemis- 
try. Three years later, he received a Master of Sci- 
ence degree in chemistry from the University of 
Rochester. 

Prior to his association with du Pont, Mr. Oplinger 
was a chemistry instructor in the University of Roches- 
ter and the University of Maine, and spent several 
years with the National Aniline and Chemical Com- 
pany at Buffalo, N. Y. and with the North East Electric 
Company, Rochester, N. Y. 

In 1927, Mr. Oplinger went to work for the Roessler 
& Hasslacher Chemical Company as a chemist. Three 
years later, du Pont acquired Roessler & Hasslacher, 
and the following year, Mr. Oplinger was transferred 
to the New York Office as a service representative on 
sodium and cyanide products. 

Since 1933, Mr. Oplinger has held a variety of 
positions in the fields of metal treatment and electro- 
plating, in both Niagara Falls and Wilmington. In 
December, 1945, he was appointed Manager of Elec- 
troplating Service and Development. 

Mr. Oplinger has contributed to the plating indus- 
try a distinguished list of inventions and developments 
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for which he has been granted a number of patents 
and which he has described in publications. His first 
major contribution (with C. J. Wernlund) was in the 
field of tin plating from stannate baths in which he 
developed the first really successful commercial 
process, still widely used. Later he did much ground 
breaking in heat-flowing of tin, now so important in 
the manufacture of electrolytic tin plate. In the field 
of cyanide zinc plating he found the fundamental con- 
ditions under which bright plate could be obtained 
and discovered the nitric acid and the acidified hydro- 
gen peroxide bright dips, also used on cadmium plate. 
In addition, he has been intimately connected with 
high-speed copper and brass (including white brass) 
plating developments and is known for his work on 
barrel zinc plating and plating of zinc base alloy die 
castings. 

A member of the Electrochemical Society and the 
American Electroplaters’ Society, Mr. Oplinger is a 
popular speaker at technical meetings. He is be- 
loved throughout the industry, not only for his many 
valuable contributions but also for his ready wit and 
forthrightness. He is a member of Phi Sigma Kappa 
social fraternity. 

Mr. Oplinger and his wife, the former Mary C. 
Attridge of Rochester, N. Y., live on Paoli Road near 
West Chester, Pa. They have three sons and two 
daughters. Chicken raising and gardening are his 
hobbies, having replaced his early love, golfing. 
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DEPOSITION OF PRECIOUS METAL ALLOYS 


A. K. GRAHAM}, S. HEIMAN{ and H. L. PINKERTON} 


INTRODUCTION 

The object of this investigation was the deposition 
of a silver-gold-platinum alloy of 60-20-20 per cent 
composition. The Sterling Silversmiths’ Guild of 
America which sponsored this undertaking had pre- 
viously completed an extended study of a series of cast 
alloys of precious metals with the object of finding a 
non-tarnishing, non-corroding alloy with the color of 
sterling silver. As a result of that work, the 60-20-20 
alloy was selected and a progrem for the development 
of a satisfactory bath for its electrodeposition on ster- 
ling silver was initiated. In the early attempts, which 
were made by another organization, good alloy de- 
posits were obtained from a bath containing the com- 
plex alkali cyanides of the three metals, no free cyanide, 
and sodium citrate to stabilize the bath against pre- 
cipitation. The platinum content of these deposits, 
however, was apparently limited to a maximum of 8 
per cent; when it exceeded 5 per cent, the silver con- 
tent dropped precipitately and the gold content rose, 


PART I. 


giving a yellow instead of a white plate. A trace of 
free cyanide inhibited platinum deposition altogether 
and made this type of bath impractical. None of the 
usual adjustments of plating conditions or bath com- 
position seemed to improve the situation. 

Part I of the article is a report of a number of un- 


" successful attempts to deposit the silver-gold-platinum 


alloy from alkaline solutions. Parts II and III to fol- 
low will deal with acid chloride electrolytes from which 
the desired ternary alloy can be deposited, although 
in an unsatisfactory physical condition. Many binary 
alloy deposits of precious and other metals of good 
physical character were obtained from the chloride 
electrolyte. In Part IV the authors will report on the 
successful deposition of good quality deposits of the 
silver-gold-platinum alloy with the required composi- 
tion from both iodide and bromide electrolytes. From 
these latter baths, it was also found possible to de- 
posit gold-platinum, silver-copper-platinum and other 
alloys which could not be had from the chloride bath. 


ATTEMPTS TO DEPOSIT SILVER- 


PLATINUM-GOLD ALLOYS FROM ALKALINE SOLUTIONS 


CYANIDE BaTHs 

The previous results were confirmed in our labora- 
tory in that the authors were able to obtain an excellent 
white deposit analyzing 77 per cent silver, 17 per cent 
gold, and 6 per cent platinum. All attempts to in- 
crease the platinum content to the desired 15 to 20 
per cent failed. Efforts to introduce platinum into the 
bath in a form other than the cyanide complex were 
unsuccessful. Whether the platinum was added as the 
ammino-nitrite, alkali citrate, alkali phosphate, nitrite, 
lactate, ammino-cyanide or alkali platinate, silver and 
gold salts precipitated from the bath. Apparently, 


the extremely stable platinum cyanide complex was 
formed at the expense of the cyanide in the double 
cyanides of silver and gold, thus precipitating them as 
insoluble cyanides. 


Non-CyYANIDE ALKALINE BaTHs 
A survey was therefore made of the entire field of 
alkaline non-cyanide baths for silver, gold and plati- 
num. In most cases, the published information is very 
meagre; Table I lists the alkaline solutions which have 
been reported for the deposition of these metals. 
In order to simplify the work, attention was first 





*The research reported in this series of articles was sponsored by the Sterling Silversmiths’ Guild of America. 
+Consultants, Graham, Crowley and Associates, Inc., Jenkintown, Pa. 
tNow Chief Chemist, Philadelphia Rustproof Company, Philadelphia, Pa. 
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TABLE I. ALKALINE SOLUTIONS INVESTIGATED FOR DEPOSITION OF 
SILVER, GOLD AND PLATINUM ALLOYS 














| | | 
Key | Solution | Investigator Silver | Gold | Platinum 
ae = = | = y 
a | Cyanide | Ee Yes | Yes No? 
b | Thiosulfate Wiener* | Yes | Yes ) 
c | Thiourea | Gockel’ | Yes | Yes > 
d | Thiocyanate Grube & Beischer’ | | 
| | Schlotter® | Yes | Yes | d 
e | Amine-hydrocyanide | Mathers? Yes d | > 
f | Oxalate | Gooch" | Yes | ) > 
g | Lactate | Jordis" | Yes | No | Yes 
h | Phosphate | Roseleur ? » » Yes 
i | Ammino-nitrite | Keitel & Zschiegner® | No | No | Yes 
j | Citrate | Bottger'4 | d | d | Yes 
4 | Nitrite | Wisel® | No No Yes 
| _ Amino-cyanide | Raper'® | No | No Yes 
m | Alkali platinate or aurate | Davies & Powell"? | No | ) | Yes 
n | Complex sulfide | Smith'® No Yes Y 











confined to the binary silver-platinum system in an 
endeavor to find a bath which would codeposit these 
two metals. The deposition of silver-platinum alloys 
is scarcely mentioned in the literature. Campbell! in 
1881 patented a bath made by dissolving coprecipi- 
tated silver chloride and ammonium chloroplatinate 
in potassium cyanide but gives no details of the depo- 
sition process. Fischer and Barth? in 1940 patented 
deposition of an alloy with up to 10 per cent silver from a 
bath containing ammonium chloroplatinite and the 
complex potassium silver cyanide. There is consider- 
able doubt whether platinum can be deposited from 
such solutions. In attempts in our laboratory to re- 
produce the results of Fischer and Barth, black spongy 
deposits were obtained and the bath sludged heavily, 
but this is not necessarily conclusive evidence that the 
bath is inoperable. The chloroplatinite was prepared 
by us by reducing chloroplatinic acid with sulfur di- 
oxide and then neutralizing with ammonia and, 
therefore, may have contained sulfites or amino de- 
rivatives which might have caused the difficulty. 

In the exploration of the alkaline field, preliminary 
stability tests were made by preparing the individual 
silver and platinum solutions as recommended in the 
literature. Good sample deposits of the single metals 
were made from the individual baths, which proved 
that the baths were operable. Portions of the appro- 
priate baths were then mixed and observed after sev- 
eral days for precipitation or color changes. The sil- 
ver baths investigated were the thiosulfate, thiocyanate, 
thiourea, and lactate electrolytes. Attempts were then 
made to codeposit the two metals from alloy baths 
which appeared stable. 

The deposits were prepared from 100 ml of solution 
in a 150 ml beaker held at the operating temperature 
in a water bath. ‘Tantalum cathodes were selected 
because of the insolubility of this metal in hydro- 
chloric cr nitric acids or aqua regia. The tantalum was 
activated before plating by cleaning with crocus 
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cloth'® and then flashed with silver at a high current 
density. (A more satisfactory method of preparation 
of these cathodes will be described in Part IV.) 

When mixed with the silver thiosulfate bath (b in 
Table 1), both the platinum ammino-nitrite and lac- 
tate baths (i and g) sludged heavily. The platinum 
phosphate bath (h) appeared stable with this silver 
bath, and the alkali platinate and platinum citrate 
baths (m and j) caused only a slight precipitation. 
Plating from the thiosulfate-phosphate combination 
(b-h) containing 5 g/l silver and 16 g/l platinum at 1 
asf yielded a black plate containing 7.8 per cent plati- 
num; the bath turned from pale yellow to dark red 
and sludged during plating. For the record, the com- 
positions and plating conditions for this and other 
unsuccessful baths are presented in Table II. The 
deposits from a silver thiosulfate-alkali platinate bath 
(b-m) were black and spongy, containing no platinum. 
The silver thiosulfate-platinum citrate bath (b-—j) con- 
taining 5 g/l silver and 7.8 g/l platinum at a pH of 
6 and 10 were black and contained 3 and 2 per cent 
platinum, respectively. 

With the silver thiocyanate bath (d), none of the 
platinum baths gave a perfectly clear and stable solu- 
tion; however, the precipitation was only slight with 
the platinum lactate bath (g). “The latter combina- 
tion was stable on plating but yielded dark deposits 
containing only silver. Increased temperature had no 
effect, and raising the pH or adding ammonia gave 
even less satisfactory results. 

When the silver thiourea bath (c) was added to the 
various platinum baths, only the combination with 
platinum lactate (g) was stable on standing. How- 
ever, this bath sludged during plating and gave black 
deposits containing little or no platinum. The silver 
lactate bath (g) caused heavy precipitation with all 
except the platinum ammino-nitrite bath (i). From 
this combination, however, only silver could be 
deposited. 
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TABLE II. COMPOSITION AND OPERATING CONDITIONS OF 
UNSATISFACTORY SILVER-PLATINUM BATHS 






































Bath b-h Bath b-j 
Silver thiosulfate-platinum phosphate Silver thiosulfate-platinum citrate 
ee ee apc co krecabaniaein 5.0 g/l 
NaeSsQs. I eee ae Naes.Q3. 5H20 EL ien so eee Since tan ale). of aie: ince Poteet meee 20.5 g/l 
EIEN SEO TT SR rr eee ee 2.7 g/l 
errr Terre NaeSO, Bie atic ig mbt Na tout Rawal ah fal Mai eisai ee ra en eevee iey ROE 9.9 g/l 
eer ere 16 g/l i ee ee 7.8 g/l 
errr ee 300 g/l NS SPT Terre TT Teor reer 100 g/l 
(NH,4)2oHPO, St cds ae eat Bh Nr as Sia earache a cane 52 g/l 
eT eee eet err er ee 6, 10 
Ry ee Tk” nearly neutral eee 1 asf 
hs on ws a ctrahn Wale pms 1 asf Ns 5 eh oo esas eeekes 80° F 
- 0 re gare eee ee ere 80° F 
Bath b-—m Bath d-g 
Silver thiosulfate-sodium platinate Silver thiocyanate-platinum lactate 
RSS SERRE ere cee eee Te 2.5 g/l pe ee ee ere ere 8.6 g/l 
NasSoO3. AEE Brera eee 10.25 g/l UI 4 545 54s coer ienenenentaaeneGe 13.2 g/l 
REESE ere seep yay amen 14g¢/1 |. 
ey ee re ere 3.0 g/l Dh IRS bie o ein des eeinee ences 10.0 g/l 
| rere sper e mre 34.0 g/l 
Pt, as NaePt(OH),.2H2O0 ehe selelan oraitelace ie) Gre 10.0 g/l NasCO; Es oganialancievhu satabiar sol eee Or wr oo wee Bi ee eNer ae 2 teen ates 2.9 g/l 
Na-oxalate..........-.000cccceeeeeeee 5.1 g/l | Se ee meer ero ee 0, 2.0 g/l 
NaSO, aT eee ie Se are ea eet ea 30.8 g/l NHs, 28% ee ectietle ne ielwieh ecevece ls tesa) ae aol iveena eters 0, 15 ml/} 
ERE ererers errr ea aren Cae 5.1 g/l 
Ee Ree EET en eee 6, 8, 11 
aii cnc bende eke eee tae et a eee 13 RII sy x eo cxnvees c¥ denned 1, 2 asf 
RII. 3, 5 sh waka vues hnneeeaues 1, 2 asf ee er er 90, 150° F 
_ Ee ee ye te reer 80° F 
Bath c-g Bath c-i 
Silver thiourea-platinum lactate Silver lactate-platinum amino-nitrite 
i A A. 6 5 ob Kiar ooo es cee eeeees g/l ee, i 
. Serer nenrrrnra ery 30, io, "56 oil I 6:3 aan 4-5 0, or ore ee Weal 15, 30 g/l 
a ae eee 2.5, 5 ml/l 
iG ds oa hana ceed 10, 20, 30 g/l 
ETERS ery eee 34, 68, 102 g/l OPE, we POLI aes 6 5 oe ne sce biceuss 10 g/l 
Na:CO;...........::+...........2.5, 5, 7.5 g/l reer reer 10 g/l 
PRP 5.5 ice 8 Sb hh hace ort tinn 100 g/l 
dee a eo Oe OS ated Oe el eee 5.5 
hc gon yo wha ny 6 ee 1 asf — re ee aren erm rer 8 
IS 5 5S oo e benno a neu dee 90, 130° F BO ee eee eee 1, 3 asf 
co ee eee 90, 130, 160, 200° F 
CONCLUSIONS 7Grube and Beischer, Z. Elektrochem. 39, 131 (1933). 


While all the possibilities had not been exhausted, 
these rather extensive tests discouraged the authors 
from further work with alkaline baths, at least until 
the acid systems had been explored. The results with 
the latter type of solution were so satisfactory that 
the alkaline baths were not investigated further. 
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A. KE. 8S. PUBLICATIONS 


‘*‘The Fundamentals of Electrochemistry and Electrodeposition”’? by Samuel 
Glasstone. Price $2.50. 


Twenty authoritative chapters in simple language on the properties of solutions, Faraday’s Laws, pH, electrode 

potentials, overvoltage, polarization, anode behavior, corrosion, etc. Successfully used for classroom instruction. 
Proceedings of the American Electroplaters’ Society Vol. 33, 1946. Price 
now reduced to $5.50. 


Twenty-one papers on copper, nickel, rhodium and tin plating; plating of strip and wire screen cloth; electro- 
cleaning and electropolishing; magnesium treatment and parkerizing; polishing and buffing; organic coatings, 
etc. A. E.S. Research Annual Reports. 
Proceedings of the American Electroplaters’ Society Vol. 34, 1947. Price 
now reduced to $6.50. 


Fourteen papers and eight A. E. S. Research Annual Reports on barrel plating of nickel and chromium; brass, 
cobalt and nickel plating; zinc treatments; electroforming; buffing; physical properties of and stress in electro- 
deposits; plating room waste disposal; health hazards. 


‘*Adhesion of Electrodeposits”’ by A. L. Ferguson. A. E. S. Research Reports 
Ser. Nos. 1,2 & 8. Price 60c, 40c and $1.00 respectively. 


No. 1: Detailed bibliography, general considerations, correlated abstract of published methods for measurement 
of adhesion. No. 2: Correlated abstract of unpublished methods. No. 8: Appraisal of available methods; deter- 
mination of adhesion through the use of cement. 
‘‘Determination of Impurities in Electroplating Solutions”’ by Earl J. Serfass 
and W. S. Levine. A. E. S. Research Report Ser. No. 3. Price 50c. 


First in a series. Colorimetric techniques and methods for determination of lead, iron, manganese and copper 
in nickel plating solutions. 
‘Stripping of Copper from Various Base Metals’? by F. C. Mathers, C. E. 
Landwerlen and E. C. Martin. A. E. S. Research Report Ser. Nos. 4 & 7. 
Price 35c and 70c respectively. 


No. 4: Literature review and bibliography of a variety of methods. No. 7: The calcium and sodium polycyanide- 
sodium cyanide methods; deplating in cyanide solutions. 


‘‘Porosity of Electrodeposited Metals’? by N. Thon and E. T. Addison, Jr. 
A. E. S. Research Report Ser. Nos. 5 and 10. Price 80c and 50c respectively. 


No. 5: Critical literature review and bibliography of chemical and physical methods with alphabetical index of 
test methods by metals. No. 10: Measurement of intrinsic porosity, i.e. the porosity of coatings free from gross 
pores, by means of rate of flow of low-pressure non-corrosive gas. 


*‘Disposal of Plating Room Wastes”? by B. F. Dodge and D. C. Reams, Jr. 
A. E. S. Research Report Ser. No. 9. Price 75c. 


Bibliography, including more pertinent references to general pollution control and abatement, disposal of pickling 
liquors, and allied subjects. 


‘‘Methods for Testing Thickness of Electrodeposits’? by H. J. Read and 
J. H. Thompson. A. E. S. Research Report Ser. No. 11. Price 50c. 


Effect of internal stress (externally applied stress and annealing) on thickness determinations of nickel deposits 
by means of jet method. ' 


‘*Specifications and Tests for Electrodeposited Metallic Coatings” sponsored 
by American Society for Testing Materials and American Electroplaters’ 
Society. Price $1.25. 


Specifications for zinc, cadmium, lead, and copper-nickel-chromium coatings on steel, copper-nickel-chromium 
coatings on brass and zinc base die castings, and chromate finishes on steel; methods for tests; and recommended 
practical for hard chromium plating and for preparing low-carbon steel for plating. 


Send your order, with check, to 


AMERICAN ELECTROPLATERS’ SOCIETY 


P. O. Box 168, Jenkintown, Pa. 
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Adhesion of Electrodeposits 


By CHARLES L. FAUST 


Battelle Memorial Institute, Columbus, Ohio 


and 


ARTHUR W. HOTHERSALL 


Armament Research Department, Woolwich, England 


In the March, 1946 issue of “The 
Monthly Review” (with corrections in the 
April issue) Dr. Charles L. Faust, in com- 
menting on Dr. A. L. Ferguson’s reports on 
A. E. S. Research Project No. 3, suggested 
that the words “‘adhesive strength’ be used 
to denote the force required to separate the 
coating at the interface between itself and 
the base metal surface. He further pro- 
posed that “‘bond strength”’ be measured by 
the force required to separate the plate from 
the base metal regardless of the place of 


fracture, and then proceeded to illustrate 


with photomicrographs how one may have 
perfect adhesion with all degrees of bond 
strength. 


This was followed by an exchange of 
letters between Mr. Hothersall and Dr. 
Faust, which they kindly made available to 
the Editor. Lack of space prevented their 
publication at the time. However, the con- 
tinued interest in the subject, as exemplified 
by the attention now given it by Committee 
B-8 of A.S.T.M., makes it desirable to 
print these letters at this time.—Ep1Tor. 


My peAR Dr. Faust: 


I read your letter to THE MonrTHLy 
Review of the A. E.'S. for March, 1946 
With much interest. I agree in general 
with what you wrote—in fact I have ex- 
pressed the same principles in different 
words in various papers. But there are 
certain details, particularly the choice 
and definition of terms, which I find diffi- 
cult to accept. As I think it is important 
for Americans and Britons to agree on 
definitions of technical terms, I am taking 
the liberty of writing to you to express 
my point of view. 





The adjective ‘“‘adherent’’, as commonly 
(non-technically) used without qualifica- 
tion, merely means showing no signs of 
detachment or peeling. As applied to 
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coatings, I think that this word should 
never be used without qualification, be- 
cause there is then a risk of confusion. 
This is also true of the noun “adhesion” 
when similarly used. For example, in 
Dr. Blum’s discussion of my paper to The 
Electrochemical Society (included in the 
quotation in paragraph 5 of your letter 
and apparently supported by you) “‘per- 
fect adhesion” is used to describe the de- 
gree of “stick” of nickel to cadmium 
which was easily peeled off as a composite 
film from a sample of steel plated with 
cadmium plus nickel. As I pointed out 
in my reply to the discussion, the most: 
that could be said about the adhesion of 
this cadmium was that it was greater 
than the strength of the cadmium—how 
much greater no one can say. It scems to 
me to be liable to lead to a contradiction 
in terms to be able to describe a coating 
which can easily be pulled off as having 
perfect adhesion. 

With regard to the term ‘adhesive 
strength’, I do not think that, as defined 
by you, this strength would ever be meas- 
urable, because it is my belief that frac- 
ture never actually occurs at the true in- 
terface between coating and basis metal. 
To take a typical example, when a film of 
grease or colloid is present on the surface 
of the basis metal when it enters the plat- 
ing bath (with the result that the plated 
coating can be detached with negligible 
resistance) the location of the fracture 
cannot be at the interface of the two 
metals because there is no metallic inter- 
face—the metals are separated by a non- 
metallic film; and if one pictures penetra- 
tion of the deposit as tentacles through 
pores in the film, so that there are many 
tiny metallic interfaces scattered over 
the total interfacial area, it is these ten- 
tacles of deposit which will fracture when 
the deposit is forcibly detached. Hence, 


I do not think that your definition of 
“adhesive strength”’ is tenable. 

In my view, the term “adhesion” 
should always be qualified to define the 
degree to which the coating sticks, irre- 
spective of where: the fracture occurs 
when the coating is detached. 

In my papers I have used “adhesion” in 
the sense that you propose for “bond- 
strength” and I have described the 
quality of stick across the interface be- 
tween the coating and the base as “in- 
trinsic adhesion”. In my view (and I 
would stress that this is largely surmise) 
this. intrinsic adhesion must always be 
of a high order, greater than the shear 
strength of the weaker of the two metals 
at the surface: if so it is a property which 
can never be measured. [ do _ not 
think that the term used to describe this 
interfacial strength is at all important 
provided that it distinguishes between the 
strength of the bond at the metallic inter- 
face and the mechanical force required to 
separate the coating irrespective of where 
fracture takes place; and that the terms 
selected do not in any sense in which 
they may legitimately be used contradict 
the ordinary, everyday meaning of words. 

In my criticism of the term “adhesive 
strength” as you propose to define it, I 
do not think my disagreement with your 
proposal arises from any conflict of views 
on fundamental issues but entirely from 
the use of a word in different senses. This 
only goes to emphasize the importance of 
agreeing on the definition of the word 
adhesion and other words or terms used 
to describe whether and how tightly a 
coating sticks to the base on which it has 
been formed. 


Yours very sincerely, 
(Signed) AntHur W. HoTHERSALL. 
(Continued on page 1270) 
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CURRENT REVERSAL DEVICES FOR)P 


4 
4 


A DEVICE WITH ELECTRONIC TIMING: 


HAROLD J. READ] and ROBERT W. HALL{ 


IN THE COURSE of an investigation of the effect 
of periodic current reversal on the structure of copper 
deposited from copper cyanide solutions, a current 
reversing device which may be of interest to others 
was constructed. It was assembled from odds and 
ends of equipment at small cost, and has proven to be 
accurate, versatile and reliable. 

The basic idea is simple: a light beam shining into 
a photo-cell is interrupted according to the desired 
cycle, and the photo-cell output amplified sufficiently 
to actuate a relay which, in turn, operates a double- 
pole, double-throw relay which has been wired as a 
current reversing switch. 

Fig. 1 shows the essential parts of the timing sec- 
tion of the device. The one-revolution-per-minute 
clock motor B revolves the cardboard sector disk A 
which is shown in greater detail in Fig. 2. The disk 
periodically interrupts a beam of light from bulb F 
which is directed into the photo-cell C. The latter is 
shielded from extraneous light by a cover with an 
opening at D to receive the light beam from a slit in 
the end of tube E. 

The wiring diagram for all parts except the motor 
B and light bulb F is shown in Fig. 3. It is probable 
that almost any kind of vacuum photo-cell would 
work, but to be on the safe side, a cell having roughly 
the same characteristics as the Cetron 23D should be 
used. The type 25Z5 tube is employed as a rectifier- 
doubler to supply adequate plate voltage to the ampli- 
fier tube without the necessity of using a transformer. 
The type 38 amplifier tube is actually a pentode but 
has been shown as a triode since it was used as such 
by connecting the screen grid to the plate (the sup- 
pressor grid is permanently connected internally to 
the cathode). A wide variety of tubes may be substi- 
tited for the type 38 as long as the tube selected has a 


fairly high amplification fi.ctor and will pass about 
10 milliamperes in the plate circuit when about 200 
volts are applied to the plate. Ifa tube having a fila- 
ment rated at something other than 6.3 volts is used, 
the 290-ohm line cord resistor must be changed 
accordingly. 

Relay Re.7 should have a coil resistance of about 
5,000 ohms and operate with a current of about 2 to 5 
milliamperes. It may be of light construction with 
small contact points. On the other hand, relay Re.2 
should be of construction commensurate with the 
current to be broken in the electrolysis circuit. Very 
moderately priced relays are available which will 
break 10 amperes (DC) with ease and reliability. It 
will be noted that a 100-volt coil is used on Re.2. 
This is, of course, not mandatory, and any type coil 
for which suitable voltage is available could be used. 

The milliammeter M.A. should have a range of about 
0 to 15 milliamperes and need not be a permanent 
part of the apparatus. It is, however, very useful in 
making the initial circuit adjustments. The authors 
used an exceedingly cheap meter (59 cents, pre-war) 
with complete satisfaction. 

The fixed 50-megohm resistor need be only the 
0.5-watt size while the 0.l-megohm and 3000-ohm 
variable resistors are cheap radio volume controls. 
The i6-mfd condensers are of the dry electrolytic 
type (250 volt). The resistor in series with the tube 
heaters must be chosen with due regard for the tubes 
used; a regular line cord resistor is best suited to this 
purpose. 

The light shield for the photo-cell was made from 
the cardboard carton in which it was packed, and the 
extension D was simply a cardboard tube of square 
cross-section pasted to the photo-cell carton. The 

(Continued on page 1225) 





*From a thesis presented by Robert W. Hall in partial fulfillment of the requirements for the degree of Bachelor of Science in 


Metallurgy. 


tAssociate Professor of Metallurgy, The Pennsylvania State College, State College, Pa. 
tPresent address: National Advisory Committee for Aeronautics, Municipal Airport, Cleveland, Ohio. 
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H. L. PINKERTON* 


AN EASILY constructed mechanical device for pe- 
riodic reversal of small currents has been used in our 
laboratory for about two years. It has proven quite 
flexible in its operation, and the wide range of cycles 
obtainable has rendered it very useful in the investi- 
gation of periodic reverse current electroplating. 

Provision is made for the following features: 

1. Simultaneous reversal of current to cell and of 
voltmeter across cell. 

2. Variation of total length of cycle from 1.5 to 180 
seconds. 

3. Minimum duration of one side of cycle of 0.15 
seconds, maximum duration of 90 seconds (half of 
longest total cycle). 

4. Separate and independent control of current in 
cathodic and anodic parts of cycle. 

5. Compound cycles, i.e., periodic alteration from 
one cycle to another, but with manual shifting between 
cycles. This could be made automatic also, but was 
not. considered worth the effort. 

There are two disadvantages inherent in the design 
to be described: 

1. The time between “break’”’ of the direct current 
and “make” of the reverse can be quite appreciable at 
low machine speeds. ; 

2. Sparking at the mercury contacts limits the per- 
missible current that can be used. 

Changes in the design to improve these conditions 
will be described. 

Fig. 1 is a sketch of the essential mechanism. The 
wheel, W, can be rotated at controlled speeds varying 
from 14 to 10 rpm. In our design this was accom- 
plished by using a variable-speed motor as source of 
power and gearing down through a double worm re- 
ducer. Very little power is required. The wheel carries 
on its circumference one or more adjustable cam sec- 
tions, C, which trip a tilting switch block, S, at pre- 
determined intervals. For convenience, the holes H 


which carry the cams are indexed 9° apart, or 40 to 
the circumference. Three sizes and two thicknesses of 
cams are provided. These are in the shape of a sector 


of an annulus either 9°, 18°, or 36°, i. e., 2.5 per cent, 


5 per cent or 10 per cent of the circumference. Thin 
cams are of sheet metal, thick cams of wood faced 
with metal. The trip T is pivoted so that when com- 
pound cycle operation is desired it can be shifted to 
the dotted-line position shown in the figure; the dowel 
D holds the trip in the selected position. When the 
trip is in the normal (full line) position, both sets of 
cams engage the trip; when it is in the alternate posi- 
tion, only the thick cams operate. The cycle which 
requires the block to be depressed the greater per- 
centage of the time is therefore set using the thin cams. 
The trip is pivoted manually to shift from one cycle 
to the other. After the trip has been released by the 
cam, the block is returned to its normal position by the 
lead counterweight L. 

Cam design is shown in Fig. 2. The line V-V’ is the 
vertical passing through the center of the wheel or is 
otherwise fixed and known. It represents the position 
of that radius of the wheel which is the leading edge 
of the cam when it has moved the trip T so that con- 
tact has just been made with the mercury pool M as 
shown in Fig. 2A. Since the width of the base of the 
cam represents the reversal portion of the cycle, it is 
required that the switch-block return to its normal 
position at the moment when the trailing edge of the 
cam reaches the critical line V-V’ as shown in Fig. 2B. 
To accomplish this, part of the trailing edge of the 
cam must be cut away as shown so as to free the 
trip. A template for cutting the cams can readily be 
made from a full-scale layout. 

It will be observed that if four 2.5 per cent sectors, 
for instance, are equally spaced around the wheel, the 
effect is that of a cycle with a 10 per cent sector four 

(Continued on page 1224) 





*Consultant, Graham, Crowley & Associates, Inc., Jenkintown, Pa. 
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Fig. 1. Sketch of reversing mechanism.  B, 

wooden base; M, mercury pools; S, switch block; 

T, pwwoted trip; D, positioning dowel; P, pivot of 

block; L, lead counterweight; C,, thin cam; Cy, 

thick cam; W, wheel; H, 40 holes indered 9° 
apart around circumference 











Fig. 2. Cam design. A, situation at beginning of 

reverse part of cycle. V-V’, critical line; P, pivot 

of switch-block S; T, trip; M, mercury pool on re- 

versing side; C, cam. 8B, situation at end of 
reverse part of cycle 
































Fig. 3. Wiring diagram of switch-block. Binding 

posts L, and L, for line to condenser; V; and Vo, 

voltmeter leads; C, and Cy, cell leads; M, mer- 
cury pools; R, and Re, rheostats 
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times as fast as the wheel is revolving. Other possi- 
bilities will be apparent. This device, however, should 
be used to attain a shorter cycle than is possible at the 
top speed of the wheel, as it is not desirable to increase 
the length of time that the circuit is open by slowing 
the action of the switchblock more than necessary. 
The wiring diagram of the switch mechanism is 
shown in Fig. 3. The dashed lines represent the wires 
in the tilting switch-block in its normal position; 
L, and Le, V; and V2, and C, and Cy, are binding post 
connections for the lines from the generator, the voll- 
meter leads, and the cell leads, respectively. The 
variable rheostats R, and R, control the current in 
the direct and reverse portions of the cycle respec- 
tively. It will be seen that L,, C; and V,; are the same 
polarity ; i. e., the voltmeter is reversed simultaneously 
with the current to indicate voltage in the reverse part 
of the cycle. The set of three mercury pools (market 
M in Fig. 3) used to reverse the voltmeter connec- 
tion V, is in a sense superfluous to the operation of 
the machine. Its purpose is to protect the voltmeter, 
which may be a low range, sensitive instrument, 
against the full open-circuit voltage of the generator 
by breaking it out of the generator circuit at the same 
time that the cell circuit is opened. Wild fluctuation 
of the voltmeter needle is also avoided by this means. 


The device.as described has been operated using 
currents up to 4 amperes over periods of several hours 
and up to 9 amperes.for shorter periods, without ob- 
jectionable sparking. In the latter case, oil was placed 
on top of the mercury. 

By using condensers of suitable capacity across the 
mercury pools handling the line current, as shown by 
the dot-dash lines in Fig. 3, the use of much higher 
currents without undue sparking should be possible. 
They may also have another effect. Placed as indi- 
cated, they should be so charged as to reinforce the 
starting voltage on each side of the cycie and thus 
help in breaking down residual polarization from the 
previous part of the cycle. If the breaker points were 
so designed that one set were known to break circuit 
first, then only two condensers would be required 
instead of the four that are shown. 

To increase the speed of make-and-break, a change 
in design is indicated. The tilting switch-block, wired 
as in Fig. 3, should be without counterweight and be 
operated by a two-coil solenoid, so that the energiza- 
tion of one coil would snap the block to one position 
where it would remain until the solenoid current was 
switched to the other coil. This switching would be 
accomplished by using a single-pole double-throw 
switch-block of similar design actuated by the cams 
on the revolving wheel. By this means the speed of 
motion of the main reversing block would be inde- 
pendent of the speed of the wheel. 
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(Continued from page 1222) 


lamp F and housing E happened to be an assembly 
taken from an old bomb sight to which was added a 
cardboard cap having a slit about '/g x 1 inch. Any 
arrangement having a lamp with about the light cut- 
put of a 10-15-watt household bulb, or even less, will 
serve admirably. As a matter of fact, tests during 
construction were made with a flashlight, the lens of 
which was partially covered with black friction tape 
to form a slit. 

When the apparatus has been assembled and turned 
on, the two variable resistors should be adjusted until 
a plate current of about two milliamperes more than 
is required to actuate relay Re./ is obtained when the 
light beam is interrupted; when the beam illuminates 
the cell, this current should drop to at least one milli- 
ampere below the value at which the relay releases its 
armature. If the relays chatter, minor adjustments 
of the resistors will correct the trouble. 

The method of laying out the disk to furnish the 
desired cycle is obvious, but one modification should 
be mentioned. If it is desired to vary the relative 
cathodic and anodic periods in a given time interval, 
then two disks should be prepared, each of which has 
notches corresponding to half the given time interval. 
When these are mounted on the motor shaft, it will 
be seen that by displacing them angularly with respect 
to each other, any proportion of anodic to cathodic 
time may be secured within that time interval. If by 
any chance the anodic period were to be the longer, 
it would, of course, be necessary to reverse the leads 
to the contact points of relay Re.2. 

One version of the completed device is shown in 
Fig. 4. 





Fig. 1. Schematic drawing of essential parts 
of timing device incorporated in current reverser 
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Fig. 2. Schematic drawing of a typical sector 
disc (Part A of Fig. 1) 
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Fig. 3. Wiring diagram of current reverser 





Fig. 4. Current reversing device 


1225 











CORPORATION 





PIONEER OF A BETTER WAY IN PLATING... 





1226 FOR FURTHER INFORMATION, USE READER SERVICE INDICATE CARD; A 864. PLATING 








ING 

















RECENT ELECTROPLATING ACTIVITIES 


A. S. T. M. Committee B-8 Reports on Tests and Specifications 


Committee B-8 of the American So- 
ciety for Testing Materials with its sub- 
committees and their working sections 
held its annual meeting on October 13 
and 14 in Hotel Pennsylvania, New York 
City in conjunction with the Fall Meet- 
ing of the Electrochemical Society. The 
work of this committee, under the chair- 
manship of Mr. C. H. Sample of The 
International Nickel Company, has now 
reached such proportions and importance 
that only with careful planning can it 
take care of all its business in two full 
working days. 

The Committee adopted, subject to 
letter ballot, a new Tentative Recom- 
mended Practice for Preparation of High- 
Carbon Steel for Electroplating which had 
been prepared by a working section, of 
Sub-committee IV, under the chairman- 
ship of Dr. R. M. Wick of Bethlehem 
Steel Company. This practice outlines the 
steps that are necessary for maximum 
adhesion of plated coatings and minimum 
hydrogen embrittlement during plating. 
It will serve as a companion practice to 
the Recommended Practice for Prepara- 
tion of Low-Carbon Steel for Electroplat- 
ing, B-183, and for Chromium Plating on 
Steel for Engineering Use, B-177, both of 
which are up for re-study. Several other 
Recommended Practices are in various 
stages of study or writing, namely on 
preparation for plating of stainless steels, 
zinc base die castings, aluminum and its 
alloys, and copper and its alloys. 


The specifications on chromate finishes 
on zinc, B-201, was changed in several 
respects by Sub-Committee V and will 
be presented to the main committee fol- 
lowing letter balloting. 

Dr. H. A. Pray of Battelle Memorial 
Institute reported on the outdoor expo- 
sure tests carried on by Sub-committee 
II. These included data on corrosion of 
the steel as measured by weight loss on 
both sides of stripped, panels which had 
been lead and copper-lead plated and ex- 
posed some 4.3 years earlier. Most strik- 
ing, perhaps, were relatively low rate of 
corrosion in industrial New York City, 
relatively high rate in rural State Col- 
lege, Pa., and very high rate in Kure 
Beach, N. C., a semi-tropical seacoast 
location. -The copper flash undercoating 
seems to have retarded corrosion under 
fairly heavy lead coatings but accelerated 
it under very thin lead coatings. 

The same Sub-committee’s tests on 
nickel-chromium and copper-nickel-chro- 
mium coatings on high carbon steel have 
now been going on for about a year and 
a half. So far they confirm the findings 
of the preliminary tests, which included 
low-carbon steel, that copper contributes 
little if anything to the protection afforded 
by the nickel. An additional series of tests 
to explain why is under consideration. 

The Sub-committee expects to receive 
soon a number of specimens of copper- 
nickel-chromium plated zinc die castings 
and of wrougut brass prepared by A. E. S. 


Research Project Committee No. 4 on 
“Effect of Surface Finishing of Non- 
ferrous Base Metals on the Protective 
Value of Plated Coatings’, Dr. George J. 
Kahan, Project Director. Through a 
working section under Mr. Fielding Og- 
burn of National Bureau of Standards it 
has already taken steps to set up effective 
rating systems for these specimens. They 
will probably be exposed in the early part 
of 1949. 

Other exposure projects now being 
organized ,include zinc plated and cad- 
mium plated steel panels with various 
chromate treatments and  chromate- 
treated zinc-plated panels with and with- 
out paint systems, sponsored by Sub- 
committee V under Mr. Mare Darrin of 
Mutual Chemical Company of America. 

Sub-committee III on Conformance 
Tests, Dr. W. A. Wesley, The International 
Nickel Company, Chairman, is studying 
methods for measuring such specification 
qualities as indentation hardness, adhesion, 
porosity, lustre, difficult subjects to say 
the least. Some experimental work is 
under way in private laboratories on 
several of these items. 

Dr. R. B. Saltonstall of The Udylite 
Corporation, liaison to Sub-committee 
III on Spray Tests of Committee B-3 and 
Secretary of Committee B-8, reported 
that certain revisions had been made in 
A. E.S. Designation B-117, Tentative 
Method of Salt Spray (Fog) Testing. 


Electrochemical Society Holds Electrodeposition Symposia 


The two last days of the Fall Meeting 
of the Electrochemical Society, held 
October 13-16 in Hotel Pennsylvania, 
New York City, were largely devoted to 
electrodeposition subjects. The papers 
presented at the two sessions on the 15th 
dealt primarily with electroplating, those 
on the 16th with electrometallurgy. 

A number of papers were of considera- 
ble interest to electroplaters. Dr. M. L. 
Holt of the University of Wisconsin and his 
co-workers gave not less than three pa- 
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pers on tungsten alloy plating, two on 
plating iron-tungsten and cobalt-tungsten 
from citrate baths with high efficiency and 
one describing a ‘‘catalytic’” reduction 
theory for the effect of the necessary co- 
depositing metals, iron, nickel, and co- 
balt. Chromium seems to belong to the 
same group according to work at Rens- 
selaer Polytechnic Institute with a chro- 
mium-tungsten bath of lower efficiency. 
Dr. Colin G. Fink and V. M. Kokras, 
Columbia University, had studied the 


electrodeposition of germanium and ob™ 
tained only flash coatings unless code- 
posited with copper, another example of 
the peculiar effect discussed by Dr. Holt. 

Three papers dealt with electrowinning 
of manganese. Of these the one by David 
Schlain and John D. Prater of U. S. Bu- 
reau of Mines on “Electrodeposition of 
Gamma Manganese” was of special in- 
terest because of the high ductility of 
6-manganese as compared with a-man- 

(Continued on page 1269) 
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Physical Properties 


of 


Electrodeposited Metals 


I. NICKEL 


A Progress Report 


I. INTRODUCTION 


It has long been known that a great 
variation in the properties of electrode- 
posited nickel can be obtained by deposit- 
ing the metal under different conditions!. 
This study is primarily concerned with 
the correlation of these variations in 
properties with the conditions of deposi- 
tion. Information on the properties of 
electrodeposited nickel is important not 
only in electroforming, in which process 
the entire article is deposited, but also 
as an aid in predicting the performance 
of nickel plated articles. 

Considerable literature is available on 
the properties of electrodeposited nickel, 
but often they are not correlated with all 
the plating conditions. The information 
in the literature is not evaluated in this 
paper, and only experimental results ob- 
tained in this study are reported. Not 
all of the observations are recorded in this 
paper, but only typical examples are 
given to show various trends. One of the 
most interesting phases of this research, 
namely the properties of bright nickel 
deposits, still remains to be completed. 
It is expected that a complete report on 
the physical properties of electrodeposited 
nickel, along with an analysis of the ex- 
isting literature, will be ready within 
about a year. 


II. EXPERIMENTAL PROCEDURE 


In this study only one condition that 
might influence the properties of the de- 
posit was varied in each experiment; all 
other factors were maintained constant. 
All types of plating solutions had the 
same concentration of nickel, i.e., 2N, 


equivalent to a concentration of nickel o 
about 60 g/l or 8 oz/gal (Table I). The 
concentration of boric acid in the sulfate 
and chloride baths was 30 g/l or 4 oz/gal. 
Most of the plating solutions were pre- 
pared with distilled water and commercial 
nickel plating salts. Important con- 
stituents were determined periodically 
and their concentrations were maintained 
within +2 per cent. 

As the effects of small amounts of im- 
purities may be appreciable, an effort 
was made to eliminate all sources of con- 
tamination. Each bath had a volume of 
10 to 15 liters (2.5 to 4 gal) and was con- 
tained in a rectangular glass battery jar. 
The plating solutions were heated exter- 
nally by water baths or internally by 
quartz-jacketed resistance heaters. The 
temperature was controlled thermostati- 
cally to 1° C (2° F). The solutions were 
agitated by motor-driven glass stirrers at 
a rate sufficient only to maintain a con- 
stant temperature throughout the solu- 
tion. The current was controlled to +5 
per cent. The pH was measured periodi- 
cally during the plating with a commer- 
cial glass electrode pH meter and was 
controlled by allowing dilute acid to drip 
into the baths. 

Each solution was purified before use 
by adding an excess of hydrogen peroxide, 
raising the temperature to 60° C (140° F), 
increasing the pH to 5.8 by means of a 
nickel hydroxide slurry, or by barium 
hydroxide for sulfate-containing baths, 
adding activated carbon and filter-aid, 
and filtering. The filtered solution was 
operated at a current density of 0.5 
amp/dm? (5 amp/ft?) for a number of 
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hours with a corrugated cathode and at 
1¢ amp/dm? (93 amp/ft?) for a few hours. 
A dummy cathode was used prior to the 
plating of most test samples. 


The anodes, consisting of electrolytic 
nickel sheet (99.4 per cent nickel), were 
bagged with double layers of glass cloth, 
which had been degreased and heated to 
450° C (840° F) for one hour. 


Pitting, the persistent trouble maker, 
was eliminated or reduced to a minimum 
by occasional additions of hydrogen per- 
oxide, usually 0.5 ml of the 30 per cent 
solution per liter, and frequent filtration 
and operation at a low current density. 
The solution was tested to insure the 
complete decomposition of hydrogen per- 
oxide before any test samples were 
plated. The metallic impurities in the 
purified baths were determined by F. 
Ogburn of this Bureau, using methods 
developed by A. E.S. Research Project 
No. 2. 

Specimens for physical tests were ob- 
tained by depositing nickel in sheet or 
tubular form. The starting sheets and 
tubes were cleaned prior to plating by 
degreasing with an organic solvent, scrub- 
bing with powdered magnesium oxide, 
and dipping in hydrochloric acid. The 
sheet specimens were obtained by plating 
upon both sides of stainless steel or Ir 


TABLE I. COMPOSITION OF EXPERIMENTAL 


conel panels, shearing the edges, and lift- 
ing off the deposit. In most cases there was 
little or no adhesion. The panels, 6 x 15 
inches (15 x 38 cm), were located mid- 
way between two anodes of similar size, 
to give a nearly uniform current distribu- 
ion. Tubular specimens were obtained by 
depositing on smooth, bright copper tubes, 
3/16 inch (5 mm) in diameter and 11 
inches (28 cm) long, and subsequently 
dissolving the copper in a solution of 
chromic and sulfuric acids. Specimens 
for measurement were cut from the best 
portions of the sheet or tube and were at 
least 0 005 inch (0.13 mm) thick, usually 
from 0.007 to 0.012 inch (0.18 to 0.30 
mm) thick. 

The following ranges of plating condi- 
tions were used in preparing test sp>ci- 
mens. The pH was varied over a range 
of 1.0 to 5.8, the temperature from 10° 
C (50° F) to 80° C (176° F), and the cur- 
rent density from 0.25 amp/dm? (2.3 
amp/ft?) to 50 amp/dm? (465 amp/ft*). 
The compositions of the baths used are 
indicated by symbols designating the 
main constituents or variables, that is, 
S = Sulfate, C = Chloride. The ratio of 
sulfate to chloride in the bath is indicated 
by Roman numeral subscripts, for exam- 
ple, in bath Sr11C1, three-fourths of the 
nickel is nickel sulfate and one-fourth is 
nickel chloride. 


III. Properties oF ELECTRODEPOSITS 
A. Effect of Thickness 

If the property of a deposit varies with 
thickness and the variation is apprecia- 


ble, it is important to know if there is a 
thickness of deposit beyond which the 
property becomes sensibly constant. 
The variation in properties with thick- 
ness are especially significant for de- 
posits from the sulfate-chloride bath of 
the Watts type. Figs. 1, 2, and 3 show 
the variation of hardness, tensile strength, 
elongation, and electrical resistivity with 
thickness. The effect is most pronounced 
with the thin deposits. A set of speci- 
mens, 0.0005, 0.001, and 0.007 inch (0.013, 
0.025, and 0.175 mm) in thickness, was 
heated to 1000° C (1832° F) in vacuo for 
an hour. Their tensile strengths then 
showed no variation with thickness, indi- 
cating that the differences in the metal 
as-deposited were caused by differences 
in the structure of the deposits and not 
by the thickness as such. These varia- 
tions in tensile strength, elongation, hard- 
ness, and resistivity may be correlated 
with the grain size of the deposit as shown 
by photomicrographs of the structure 
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Bath Bath Bath Type 
No. | Symbol | 

1 Ss All-Sulfate 

2* | oS All-Sulfate, Co-free 

3 SoC Watts Type 

A* | oSiCy Watts, Co-free 

5* | Na Watts + NasSO,t 

6 NH, Watts + (NH,)2SO,t 

7 SiC; Sulfate-chloride 

8 S:Cirr Sulfate-chloride 

9 c All-chloride 
10* | of All-chloride, Co-free 
1 | Cx All-chloride, very acid § 
12* | Ac Chloride-acetate § 


Ke NNN = = 
> 


| N | g/l =| oz/gal N 
|-—— ee: eee see — 

| 2 | 280 | 38 | 
| 2 | 9380 | 38 ci 
| 1.5 210 | 28 0.5 | 
| 1.5 210 | 2 | 0.5 | 
| 2.5 210 | 2 | O35 | 
| us 210 | 2 | O58 | 
| 1.0 40 | 19 0 
| 0.5 70 9.5 5 

| 

| 

| 

| 





| H.BO; 
shinier coniieualtsadatiaciaaeaeea tae 
g/l | oz /gal | M | g/l | oz/gal 
| | 0.5 30 4 
a | ma | 0.5 30 4 
60 | 8 0.5 30 4 
60 | 8 | 0.5 30 | 4 
60 | 8 0.5 30 4 
60 | 8 | 0.5 30 4 
120 | 16 | 0.5 30 4 
180 | 24 | 0.5 30 4 
240 | 32 | 05 | 30 | 4 
240 | 32 | 0.5 30 4 
240 | 32 | 
130 | 17 | 
| 














Norte: The symbols in column 2 are to aid the memory in recalling the most important variable in the composition of each 
bath and have following meanings: 


S = sulfate 


O before a symbol = cobalt free bath 


C = chloride 
Ac = acetate 


Roman numerals, such as in S;11C1, indicate the relative proportion of sulfat2 to chloride 
*Deposits from these baths are being studied, but sufficient data has not been obtained for inclusion in this report 
+This bath contained 36 g/l (5 oz/gal or about 0.5 N) Na2SO, 
{This bath contained 33 g/l (4.5 oz/gal or about 0.5 N) (NH,).SO; 
{This bath contained 55 g/l (7.5 oz/gal or 1.5 N) HCI 
§This bath contained 135 g/l (18 oz/gal or 1.1 N) Ni(C:H;0:2)2.4H.O 
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(Figs. 4A and 4C). In general, the grain 
size of a deposit from the Watts bath in- 
creases with the distance from the basis 


metal. In contrast, the grain size of a 


deposit from the all-chloride bath did 
not vary with the thickness. 
(Fig. 4F) homo- 
geneous structure and no apparent varia- 
tion in grain size with thickness. To 
minimize thickness as a variable, tests on 


Its photo- 


micrograph shows a 


deposits should be made on specimens at 
least 0.007 (0.18 mm) thick; the 
usual range of thickness was from 0.007 
inch to 0.012 inch. 


inch 


B. Measurements Relating to the Plating 
Process 

The cathode current efficiencies and the 
stress in the deposits were measured to 
learn their relation to the properties of 
deposits. The cathode current efficiencies 
were obtained by the increase in weight 
of a cathode consisting of a gold rod. A 
stop watch and calibrated ammeter were 
used for measurements of time and cur- 
rent. In addition, a qualitative measure 
of the cathode efficiency was obtained, on 
the assumption of 100 per cent anode 
efficiency, from the observation of the 
amount of acid which was added to main- 
tain a constant pH in the bath during 
plating. 

The cathode efficiencies of most baths 
with a pH of 3 or higher were 99 to 100 
per cent. As the pH was lowered from 3 
to 1.5, the efficiencies dropped to about 
90 per cent. The effect of current density 
on cathode efficiency at 55° C (131° F) 
was not significant except 
amp/dm? (230 amp/ft®?) or below 1 amp/ 
dm? (9 amp/ft?). At 10° C (50° F) this 
effect was significant as shown by Fig. 5. 


above 25 


One case was observed in which the ap- 
parent cathode efficiency was 102 per 
cent; deposits from this bath had nu- 
merous inclusions high 
content (Fig. 4G). 

The stress in deposits was measured 
during deposition with a 
tractometer which was calibrated by the 


and a oxygen 


spiral con- 
coiling or uncoiling of the spiral with 
The results given in this 
paper are for a thickness of nickel of 
0.0003 inch (0.008 mm). The effects of 
stress were important in our tests  be- 


known forces. 


cause, during plating, stressed deposits 
would crack and pull away from the 
stainless steel starting-sheet or warp so 
badly that the current distribution was 
not uniform. The adhesion of nickel to 
polished stainless steel is generally poor. 
Some deposits on copper tubes would 
crack when the dissolved, 
leaving fragments instead of a tube. The 


copper was 


stress in the deposits was always tensile 


and varied from 13,000 to 80,000 Ib/in? 
1230 
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Fig. 1. Variation in 
hardness of nickel de- 
posit with position of 
indentation on cross sec- 
| } tion. Bath B (S111C1) at 
55° C (131° F), 5 amp! 
dm? (46 amp/ft®), and 
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| ‘ of nickel deposit. Bath 3 
. 8 | (StmC1) at 55° C (131 
ra | ii F), 5 amp/dm (46 
a amp/ft), and pH 3.0 
THICKNESS (IN X 109) 
zeta 7 
3 4 
79h aN _ ___| Fig. 3. Variation of elec- 
ar Yn ° 7 a trical resistivity with 
| O 0 = thickness of nickel de- 
\ HEATED AY WG00"C “FOR OWE [MOURN @ WLC posit. Bath 3 (Sr11C1) 
li lati ici et at 55° C (131° F), 5 
| amp/dm? (46 amp/ft), 
Sn SA os 


THICKNESS (IN X 10°5) 


(910 to 5600 kg/cm?). The lowest stress 
was contained in a deposit from Bath 3 
(StrrCr) operated at 55° C, 5 amp/dm? 
and pH 3.0. The highest stress was ob- 
tained from the same bath operated at 
55° C, 5 amp/dm? and pH 5.8. Increas- 
ing the pH of a sulfate-chloride bath 
from 1.5 to 5.0 first caused a decrease, 
then an increase, in the stress of the de- 
posits, with a minimum at a pH of 
about 3.0. 


C. Physical Properties of Deposits 
1. Harpness. The hardness of the 
nickel deposits was measured on a Tukon 


and pH 3.0 


Tester with a Knoop diamond indentor 
and a 200-gram load. The deposits were 
usually in the form of nickel plated cop- 
per tubes, which were mounted in Bake- 
lite and polished prior to testing. The 
indentations were made in the center of 
a cross section of the deposit. The values 
reported represent an average of at least 
3 measurements and are accurate to 
about 10 hardness units. These measure- 
ments were made by Irene C. Minor and 
S. Del Popolo of this Bureau. 

The nickel as deposited varied in hard- 
ness from 130 to 430 on the Knoop scale. 
Deposits from Bath 3 (S111Cr1) had a 
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Fig. 4. Photomicrographs of 
nickel deposits 


(4a) Bath 3 (Si11C1) at 55° C 
(131° F), 5 amp/dm? (46 amp/ 
f@), and pH 3.0. X100. 
Knoop indentations on a cross 


section 


(4b) Bath 1 (S) at 55° C 
(131° F), 5 amp/dm2 (46 amp/ 
fl), and pH 1.5. X250. Note 
the homogeneous fine-grained 


structure 


(4c) Bath 3 (StriC1) at 55° C 
(131° F), 5 amp/dm? (46 amp/ 
ff), and pH 3.0. X200. Note 
the columnar structure in com- 


parison with (4b) 


(4d) Bath 7 (SiC;) at 55° C 
(131° F), 5 amp/dm? (46 amp/ 
fl), and pH 3.0. X200. Note 
the finer-grained structure com- 
pared to (4c), illustrating the 
effect of an increase in the pro- 
portion of nickel as _ nickel 


chloride in the plating solution 
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minimum hardness at a pH of 3 to 4, as 
shown in Fig. 6. For current densities of 
2 or 5 amp/dm? (19 or 47 amp/ft?), 
harder deposits were obtained at the 


bigher end of the pH range than at the 
lower. For example, deposits produced at 
a pH of 5.5 were much harder than those 
produced at 1.5 and both were harder 
than those produced at the minmum point 
of pH 3 to 4. 

The pH of 3 seems to be a critical one 
for the Watts type solution, as deposits 
from a bank of this pH show a minimum 
hardness at a certain current density and 
temperature. Deposits from Watts baths 
of pH. 1.5 and 5.0 do not show this mini- 
mum. The variation of hardness with 
current density is shown in Fig. 7. The 
hardness was a minimum at about 4 
amp/dm? (37 amp/ft?) for the deposits 
from baths 3 (S,;;C1) and 7 (S,;C;). 

As the ratio of nickel chloride to nickel 
sulfate in a bath was increased, the de- 
posits obtained at 55° C and 5 amp/dm? 
increased in hardness (Fig. 8). As the 
temperature of the bath was increased, 
the deposits obtained from the Watts 
type bath (at a pH of 1.5 and 5.0 at 5 
amp/dm?) decreased in hardness, the de- 
crease being greater for the lower-pH 
deposits (Fig. 9A). Deposits plated at a 
pH of 3.0 had a minimum hardness at 
55°C (131° EF). 

2. TENSILE STRENGTH. Measurement: 
of tensile strength, elongation, and 
Young’s modulus were made on _ sheet 
deposits by A. Stang of this Bureau. The 
specimens were machined to the Bureau 
of Standards’ specifications for thin sheet 
material, that is, a 2-inch gage length 
and a %-inch reduced width. This is a 
slight modification of A.S.T.M. Desig- 
nation E 8-46. The cross sectional areas 
were determined from measurement of the 
weight, length, and density. 

The tensile strengths obtained for elec- 
trodeposited nickel varied from 56,000 to 
160,000 Ib/in? (3900 to 11,000 kg/cm?). 
Deposits from baths 3 and 6 (Sri1Cr 
and NH,) decreased, then increased in 
tensile strength as the pH of the bath 
was increased from 1 to 5.5 (Fig. 10). 
The minimum occurred at a pH of 3 to 4. 
Much higher tensile strengths were ob- 
tained at the high end of the pH range 
than at the low end. The tensile strength 
of deposits from the  sulfate-chloride 
baths (55° C and 5 amp/dm*) increased 
as the proportion of nickel present as 
nickel chloride was increased from 25 to 
100 per cent (Fig. 11). For deposits 
obtained from the Watts type bath, 
(SrrrC1), at a pH of 1.5 and 5.0 and 5 
emp/dm? (46 amp/ft?), an increase in 
sclution temperature resulted in a lower 
tensile strength (Fig. 9B). Deposits ob- 


1231 








MA 
cle 
mo 
anc 
MA 
res 
mc 
M« 
be 
ge 
S07 
Mé 
to 
as 
Mé 
su 
ca 
el 
an 
ALUMINUM 
MATAWAN #20-wW. A mild cleaner with wetting agent and effective water 
softener. Primarily a soak cleaner ... will not etch the surface. Excellent fer - 
zinc base die castings and bronze. . 
MATAWAN #20-X. A mild non-etching alkaline cleaner with cresylic base. a 
Highly efficient for stripping paint and heavy oil films from aluminum. Very us 
satisfactory as an extra heavy soak cleaner on soiled aluminum parts. 
MATAWAN #25. Non-silicated soak solution with medium caustic base for M 
etching aluminum when presence of silicate would inhibit desired etching a 
action. Leaves surface uniform and with low resistance. rs 
MAGNESIUM ay 
MATAWAN #50-W. Non-silicated, high caustic with wetting agent. Soak solution v! 
.. . particularly adaptable prior to H-VW-M Manodyzing process. a 


HANSON-VAN WINKLE-MUNNING COMPAN 
MATAWAN, NEW JERSEY 


Manufacturers of a complete line of electroplating and polishing equipment and sur plies 
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STEEL, IRON (Heavy Duty) 
MATAWAN #45. High-alkalinity . . . Foam free. A soak 
cleaner with combined forms of caustics which make it 
more effective on soil and grease, give it longer tank life 
and greater resistance to breakdown. 


MATAWAN #45-W. Contains stable wetting agent... 
resistant to electrolysis . . . aids materially in soil re- 
moval ... free rinsing. It will foam but not to excess. 
Most effective when full value of the wetting agent can 
be employed in D.C. or R.C. cleaning to assist deter- 
gency and free rinsing. Also used as a soak cleaner where 
soap would be objectionable. 


MATAWAN #45-F. Uses a soluble, free rinsing resin soap 
to facilitate detergency in soak tank application. Excels 
as anodic or cathodic electrocleaner . . . does not foam. 


STEEL, IRON, BRASS, BRONZE 
MATAWAN #30-W. Silicated, medium caustic base with 
suitable wetting agent. Ideal for job shop operator ... 
can be used on iron, steel, brass or bronze as a soak or 
electrocleaner, anodically or cathodically. Excellent as 
anodic die cast cleaner. 


STEEL PARTS 
MATAWAN #30. Silicated medium caustic base with no 
foaming or wetting agent. Use in spray type washing 
machines .. . water softener keeps machine and jets free 
of lime scale. Where foaming is detrimental to cleaning, 
use Matawan #30 as direct or reverse electro-cleaner. 


STEEL, CAST IRON (Extra Heavy Duty) 
MATAWAN #65-IM. Highly alkaline . . . combined form 
of caustic ... more effective on soil, has longer tank life 
and greater resistance to breakdown. Contains wetting 
agent stable to electrolysis, cleaning and rinsing . .. pro- 
vides foam blanket to cut down caustic spray. Designed 
as extra heavy duty reverse electro-cleaner. 


Plants: Matawan, New Jersey + Anderson, Indiana 
Sales Offices: Anderson + Chicago «+ Cleveland * Dayton + Detroit 
Grand Rapids » Matawan « Milwaukee » New Haven « New York « Philadelphia 
Pittsburgh * Rochester + Springfield (Mass.) * Stratford (Conn.) + Utica 
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tained at a pH of 3.0 showed a minimum 
in tensile strength at 55° C (131° F) as 
the temperature was increased from 30 
to 80° C (86 to 176° F). This parallels 


the minimum obtained when the hard- 
ness is plotted against the temperature of 
the solution (Fig. 9A). If the hardness 
of deposits is plotted against their ten- 
sile strength, a linear relationship is 
obtained (Fig. 12). 

3. ELonGaTion. Elongation, a property 
that indicates the ductility of a metal, 
was determined by the increase in length 
of an initial 2-inch gage-length after rup- 
ture of the specimen in tension. The re- 
sults are expressed as a percentage of the 
initial 2 inches and are accurate to about 
10 per cent of the elongation. The range 
of elongation for all deposits was from 2 
to 33 per cent. The elongation generally 
varies inversely with the tensile strength, 
i. e., as the tensile strength increases, the 
elongation usually decreases. As the pH 
of the bath was increased. deposits from 
the Watts bath exhibited little variation 
in elongation until a pH of 5.5 was 
reached. Above this pH the elongation 
decreased greatly (Fig. 13). Increasing 
the amount of nickel as nickel chloride 
above 25 per cent caused a decrease in 
the elongation (Fig. 11). Elongation was 
affected by the presence of pits and 
cracks in deposits and also by the thick- 
ness, so that the results for this property 
were not as reproducible as for others. 
The elongation varied with the thickness 
of the test specimen more than did the 
tensile strength, and the effect of thick- 
ness had to be taken into consideration 
even for deposits over 0.005 inch thick. 

4. Moputus. Young’s modulus, or the 
quotient within the elastic limit of stress 
to strain, was determined with Tucker- 
man optical strain gages, having 2-inch 
gage-lengths and a 0.2 inch lozenge. The 
values of modulus were calculated from 
the load and strain values by the method 
of least squares. A range of 23 to 30 x 108 
lb/in? (1.6 to 2.1 x 108 kg/cm?) was found. 
Increasing the percentage of nickel as 
nickel chloride above 25 per cent in the 
sulfate-chloride baths increased the modu- 
lus of the deposit (Fig. 14). Increasing 
the temperature increased the modulus of 
deposits from the Watts type bath 
3 (SrrC1). 

5. FatiguE Strenetu. The strength 
of nickel deposits in fatigue was deter- 
mined by subjecting them to a large 
number of cycles of stress on a Krouse 
Fatigue Testing machine. The strips were 
stressed by bending only in one direction 
from the flat position, so that one side 
of the strip was always under tension and 
the other under compression, during the 
bending. The measurements were made 
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(Fig. 4 continued) 


(4e) Bath 8 (S;Ci11) at 55° 6 
(131° F), 5 amp/dm?2 (46 amp/ 


fl), and pH 3.0. X200. Nole 


the finer-grained structure com- 
pared to (4d) 


(4f) Bath 9 (C) at 55° C 
(131° F), 5 amp/dm? (46 amp 


fl), and pH 3.0. X250 Nolte 


the finer-grained structure com- 
pared to (4e) 


(4g) Bath 9 (C) at 55° C 
(131° F). 5 amp/dm? (46 amp/ 


fl), and pH 5.0. X200. Note 


the presence of inclusions 


(4h) Bath 9 (C) at 55° C 
(131° F), 5 amp/dm? (46 amp/ 


fl), and pH 5.0. X200. De- 


posit heated to 1000° © 
(1832° F) for one hour. Noile 
the separation of the grains and 
the lvose structure of this de- 
posit of abnormally low densiiy 
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(Fig. 4 continued) 


(“i) Bath 6 (NH,) at 55° C 

(131° F), 5 amp/dm? (46 amp/ 

ft), and pH 3.0. X200. Note 
the similarity to (4c) 


(4j) Bath 3 (St11C1) at 55° C 
(131° F), 0.5 amp/dm? (4.6 
amp/fl), and pH 3.0. X200. 
The grain size of this deposil 
is smaller than that of (4c).This 
structure correlates with the 
greater hardness as compared 
to (4c) 


(4k) Bath 3 (St11C1) at 55° C 
(131° F), 25 amp/dm? (230 
amp/f®), and pH 3.0. X200. 
Note the large grains as com- 
pared to (4j) and the similarity 
of this structure with that 


of (4c) 


(41) Bath 3 (Sti1C1) at 55° C 
(131° F), 5 amp/dm? (46 amp/ 
fi?), and pH 3.0. X250. De- 
posit heated at 1000° C 
(1832° F) for 1 hour. Note the 
equiazial grains as compared 
to the columnar grains of (4c) 
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by J. A. Bennett of this Bureau. De- 
posits from a Watts type}bath (55° C, 
5 amp/dm?, pH 3.0) had a higher endur- 
ance limit when the bright side (the one 


next to the basis metal) was stressed in 
tension than when the rough side was in 
tension. The endurance limits were 
37,500 and 30,000 lb/in? (2600 and 2100 
kg/cm?), respectively. Also, the shape of 
the curves of fatigue strength plotted 
against the number of cycies differed, de- 
pending upon which side of the deposit 
was stressed in tension. 

6. Density. The density of nickel de- 
posits was determined by weighing tubu- 
lar specimens, 3 inches (7.5 cm) long and 
3/16 inch (5 mm) in diameter, in air and 
in a heavy liquid (tetrabromoethane) of 
known density. The accuracy was about 
1 part in 500. Only a small variation 
(8.84 to 8.90 g/cm*) in density was 
found for nickel as deposited. 

7. Resistivity. The electrical resis- 
tivity of an electrodeposit is an index of 
its purity and structure. It is sensitive 
not only to the type and quantity but 
also to the distribution of the impurities. 
The resistivity of nickel deposits was 
measured by comparing the potential 
drop across a known resistance (0.001 
ohm) with that across a nickel deposit of 
known dimensions (tube or sheet) in a 
series circuit. Separate contacts to the 
deposit were used for the current and the 
potentiometer leads. For the latter, 
knife edges 2 inches apart were used and 
a potential balance was obtained with a 
sensitive potentiometer and galvanome- 
ter, so that contact resistance was elimi- 
nated. Small temperature corrections, 
using a temperature coefficient of resis- 
tivity of 0.0066/°C, were made in order 
to convert all results to 25° C. The repro- 
ducibility of measurements was within 1 
per cent. To avoid the effect of thick- 
ness mentioned earlier, all specimens 
measured were at least 0.005 inch (0.13 
mm) thick. 


The range of resistivity of all types of 
deposits was 7.7 to 9.2 microhm-cm at 
25° C. The resistivity of deposits from 
the Watts type bath 3 (S111Cr), operated 
at 55° C, decreased rapidly as the current 
density of deposition was increased from 
0.5 to 5 amp/dm? (5 to 46 amp/ft?). Be- 
yond 5 amp/dm? there was little change 
in resistivity (Fig. 15). The cobalt con- 
tent of the deposits varied with the cur- 
rent density, as will be shown later, and 
the higher resistivity of the deposits 
obtained below 4 amp/dm?* (38 amp/ft*) 
is probably a result of their higher cobalt 
content. The variation with pH of the 
resistivity of deposits from the Watts 
bath follows a pattern similar to the 
variation of tensile strength and hard- 
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ness with pH, that is, the resistivity de- 
creased and then increased with increas- 
ing pH, the minimum being at a pH of 
about 3.0 (Fig 16). 


8. Macnetic Properties. The mag- 
netic properties of nickel depend on the 
physical state of the metal and on the 
presence of impurities. The magnetiza- 
tion curves of electrodeposited nickel were 
determined by measuring the magnetic 
inductance of sheet specimens for given 
field strengths (B vs H), using a Fahy 
Simplex Permeameter. The measure- 
ments were made by P. H. Winter of this 
Bureau. Fig. 17 shows the variation 
which may be obtained in the magnetic 
properties of deposits plated at two dif- 
ferent temperatures from the Watts type 
bath. 

A variation such as this may cause an 
error in the measurement of thickness by 
magnetic methods. Samples should be 
annealed at 400° C to bring them to a 
more uniform magnetic condition?. 


IV. SrrucTURE 

The microstructure of nickel deposits 
was studied in the as-deposited and heat- 
treated conditions, in an effort to learn 
the causes for the large variations in 
properties. 

Photomicrographs shown in Fig. 4 
were of deposits which had been mounted 
in Bakelite, polished, and etched with 
suitable reagents to bring out the grain 
structure, inclusions, and voids. The 
photomicrographs were taken by S. Del 
Popolo of this Bureau Deposits from 
the Watts type bath, 3 (S111C1), showed 
a columnar structure (Fig. 4C), while de- 
posits from the all-chloride and _all- 
sulfate baths exhibited a more homo- 
geneous and a finer-grained structure 
(Figs. 4F and 4B). Increasing the per- 
centage of nickel as nickel chloride in the 
sulfate-chloride bath resulted in finer- 
grained deposits (Figs. 4C, D, E, F). The 
finer-grained structure results in an in- 
crease in hardness, tensile strength, and 
modulus, and a decrease in elongation of 
the deposits. 

A finer-grained deposit is obtained from 
the Watts type bath, 3 (Si11C1) at 55° C 
and pH 3.0 at a current density of 0.5 
amp/dm* (5 amp/ft?) than at 5 or 25 
amp/dm? (47 or 233 amp/ft?) (Figs. 4J, 
C and K). 


V. CoMPosITION 

Analyses of deposits were made for 
both metals and non-metals to correlate 
their presence with variations in the 
physical properties. 

Cobalt, the only metallic constituent 
present in more than a trace, was deter- 
mined by a spectrophotometric method, 
using thiocyanate and acetone as color 
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forming reagents. These results were 
checked by the polarographic method, 
after first removing the nickel with di- 
methylglyoxime. The electrolytic nickel 
anodes contained 0.6 per cent cobalt; the 
commercial nickel sulfate, 70.4 per cent; 
nickel chloride, 1.06 per cent; and nickel 
acetate, 0.4 per cent The cobalt content 
of deposits from a Watts type bath, 
3 (Sr1Cr) that contained about 0.36 
gram of cobalt per liter varied with the 
plating conditions. More than four times 
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CURRENT DENSITY  (amPyom?) 


as high a cobalt content was obtained in 
deposits at 0.5 amp/dm? (5 amp/ft?) as at 5 
amp/dm? (47 amp/ft?) (Fig. 18). The 
effect of temperature on the cobalt con- 
tent is not great. If the chloride-sulfate 
ratio is at least 1/3, increasing this ratic 
does not affect the cobalt content, al- 
though it has been shown that other 
properties vary considerably. 
Spectrochemical analyses of deposits 
for other metallic impurities revealed 
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traces (less than 0.001 per cent) of Al, 
Ca, Cu, Fe, Mg, Mn, Pb, Si, and Sn. 


The amount and distribution of non- 
metallic foreign matter may have a con- 
siderable effect on the physical properties 
of electrodeposits. Of the non-metallic 
impurities which may be present in a 
nickel deposit, oxygen, hydrogen, chlor- 
ide, sulfate, and carbon were determined. 
Oxygen and hydrogen contents were 
determined by the vacuum fusion method. 
The measurements were made by J. T. 
Sterling of this Bureau. The method in- 
volved heating a 0.5-gram sample of 
nickel at 1600° C in molten iron con- 
tained in a graphite crucible. The appa- 
ratus was highly evacuated. The hydro- 
gen was given off uncombined and the 
oxygen as carbon monoxide. The quan- 
tity of these gases was determined by 
noting the decrease in pressure of the sys- 
tem when they were consecutively re- 
moved by oxidation and absorption. 


Variations in the density, resistivity, 
and hardness of chromium deposits have 
been shown to be related to the oxygen 
content?; however, there did not seem to 
be any such clear-cut relationships for 
nickel deposits. Other factors such as 
structure and cobalt content must be 
taken into consideration. 

The hydrogen and oxygen contents of 
the deposits are given in Table II. The 
oxygen content of deposits varied from 
0.007 to 0.134 per cent; the highest value 
being for a deposit from the all-chloride 
bath, operated at 55° C (131° F), 5 amp/ 
dm? (47 amp/ft?), and a pH of 5.0. Exam- 
ination of the microstructure of this 
deposit showed the presence of numerous 
inclusions (Fig. 4G). Increasing the pH 
of the Watts type bath, 3 (S1:1C1) from 
1.5 to 5.5 caused an increase in the oxy- 
gen content of the deposits (Fig. 19). 
With increasing current density, the oxy- 
gen content of the deposits decreases, 
then increases. 

The hydrogen contents varied from 
0.0002 to 0.013 per cent. The hydrogen 
content was roughly parallel to the oxy- 
gen content as shown in the last column 
of the Table II, although there were a 
few exceptions. The hydrogen content of 
deposits was higher from baths operated 
at pH 5.0 than at 3.0 (at 55° C and 5 
amp/dm?). The current efficiency of de- 
position from these baths under these 
conditions was almost 100 per cent, which 
means that little hydrogen was given off 
at the cathode. This, coupled with the 
fact that oxygen content also increases 
with the pH of the bath, lends support to 
the idea that most of the hydrogen was 
present as included basic material. 

The chloride in one deposit (55° C, 5 
amp/dm?, pH 5.0) from the all-chloride 
bath was determined gravimetrically by 
a micro silver-chloride method and was 
found to be present to the extent of 
0.013 per cent Cl. This deposit was the 
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one which also had the largest oxygen 
content. 

A few deposits were analyzed gravi- 
metrically for sulfate but none was 
detected. 

Carbon, determined by a combustion 
method similar to the method used for 
carbon in steel, was found to be less than 
0.01 per cent in a deposit from a chloride- 
acetate bath (Bath Ac). 


VI. Errect or Heat TREATMENT 

In order to learn more of the structure 
and composition of deposits, specimens 
were heated in vacuo for one hour at var- 
ious temperatures. Some of the proper- 
ties of the deposits after heat treatment 
were very different from those of the 
metal as-deposited. After heating at 
1000° C all deposits were recrystallized 
and their hardness was about 85 Knoop 
regardless of the bath or conditions of 
deposition. Deposits from the Watts 
type bath 3 (operated at 55° C, 5 amp/ 
dm? and pH 3.0) had a tensile strength 
of 33,000 Ib/in? (2300 kg/cm?) and an 
elongation of 30 per cent after heating 
to 1000° C for one hour. A photomicro- 
graph of the structure of this deposit 
(Fig. 4L) shows the large equiaxed grains 
associated with the annealed material. 

Interesting variations in the density 
and resistivity of nickel deposits were 
obtained after they had been heated in 
vacuo for one hour at various tempera- 
tures (Figs. 20 and 21). For each curve 
the same sample was heated successively 
at each temperature and measurements 
were made, so that there was an accumu- 
lative effect of heating. Deposits from 
baths containing sulfate (1, 3 and 6; or 
S, SiirC1 and NH,) showed little or no 
variations in density or resistivity after 
being heated for one hour at 1000° C. 
However, with the deposits from the all- 
chloride bath, considerable variations in 
density and resistivity were observed. 
The deposit from the all-chloride bath 
(pH of 5, 55° C and 5 amp/dm?) decreased 
10 per cent in density and increased 25 
per cent in resistivity when the sample 
was heated at temperatures up to 1400° 
C (2552° F). For a deposit obtained at a 
PH of 3 from the same bath, the varia- 
tion was not so marked. An increase in 
the length of a tubular deposit was noted, 
indicating that the linear expansion of 
the deposit corresponded to the decrease 
in density. There was a very slight loss 
of weight of the deposits after heating at 
temperatures up to 1000° C. Analyses 
showed the presence of hydrogen, oxy- 
gen, and chlorine in the deposits from the 
all-chloride bath. The percentages of 
these elements were much higher in the 
deposit plated at a pH of 5 than in one 
plated at pH 3. This non-metallic mater- 
ial is believed to be present in the form 
of basic inclusions (see Fig. 4G). Photo- 
micrographs of the deposit obtained at 
pH 5 taken after heating at 1000° C 
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Fig. 18. Effect of current density on 
cobalt content of nickel deposits. Bath 3 
(St11C1) at 55° C (131° F) and pH 3.0 
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the change in density is not significant 
at this temperature, the expansion effect 
is not believed to be associated with 


hydrogen. It is believed that at higher 


temperatures some decomposition of the 
included matter within the deposit took 
place, liberating chlorine and oxygen as 
gases, which in escaping caused a porous 
structure. 

A number of deposits still had high 
resistivities after annealing. This is op- 
posite to the behaviour exhibited by 
chromium deposits, the resistivities of 
which approached a common value after 
annealing*. A partial explanation of the 
high resistivity of these nickel deposits 
lies in their cobalt content, as it is known 
that the presence of cobalt in nickel will 
increase its resistivity’. (Compare Figs. 
15 and 18). The effect of the presence of 
oxide or similar material upon the re- 
sistivity depends upon its distribution, 
e.g., whether as films about crystal 
grains or as lump aggregates. 


WokrkK IN PRoGRESS 


Deposits of nickel have been obtained 
from baths 2, 4, 5, 10, 11 and 12 and the 
measurement of their physical properties 
is in progress at the present time. The 
properties of bright nickel deposits, from 
baths containing organic addition agents, 
will be studied and compared with the 
properties of semi-bright and dull nickel 
deposits. In addition to the properties 
given in this report, the coefficient of 
expansion, reflectivity and internal fric- 
tion and X-ray measurements of nickel 
deposits will be undertaken in connection 
with this project. 
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hopper with rests 
over top of tank to 
unload plating 





Hot 








water hopper with ‘ 
discharge chute for Cold water cyador Bulletin Vat 
unloading into centrifugal hopper 


dryers or wire 
baskets 


LASALCO, INC. 


es 


2818-38 LA SALLE STREET . GRand 2990 - ST. LOUIS 4, MISSOURI 
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Q. 35. What would be a suitable coating on stainless 
steel tubes to separate the stainless steel and the die or 
mandril during drawing? The coating should be applied 
al or near room temperature. 
A. While we have had no experience with stainless 
steel tubes, we believe Bonderite SS (supplied by 
Parker Rust Proof Company, 2193 EK. Milwaukee Ave- 
nue, Detroit 11, Mich.) is used as a lubricant in wire 
drawing and cold heating operations. This coating is 
porous enough to hold other lubricants if necessary. 
Thin electrodeposited coatings of copper, lead, or 
cadmium (0.00002 to 0.0002 inch thick) are also used 
as lubricants for wire drawing, cold heading, and spring 
forming operations. A 70 per cent reduction in area 
has been obtained with coatings 0.0002 inch thick. 
Molten beef tallow or commercial drawing com- 
pounds such as Lub-a-tube No. 14 (supplied by Rich- 
ards Whitfeld, 1743 Carlton Street, Philadelphia, Pa.) 
have also been used for drawing stainiess steel tub- 


ing.—K. M. Husron. 


Q. 36. Do you know of any cold solution for electro- 
descaling of stainless steel? What is the best formula for 
electropolishing this metal? 

A. As indicated in K. M. Huston’s article in the No- 
vember issue of PLatinG, the scale formed on stain- 
less steel is usually tenacious and somewhat more 
difficult to remove than scale on carbon steel. For this 
reason cold solutions are not generally employed for 
removing scale from stainless steel. We do not know 
of any commercial applications of electrolytic descaling 
in cold solutions; fumes resulting from electrolytic 
decomposition of the commonly used descaling solu- 
tions would present an occupational hazard difficult to 
control. The common methods of descaling are de- 
scribed by Huston. 

Since, of the number of electropolishing baths now 
in use, each has operating advantages, it is impractical 
to refer to any one as being the best. We believe the 
glycolic-sulfuric acid, citric-sulfuric acid, and phos- 
phoric acid-butyl alcohol baths are most generally 
employed in commercial operations. Most baths are 
described by Otto Zmeskal in ‘Electrolytic Polishing 
of Stainless Steel and Other Metals’, Metal Progress, 
April, 1945, pp. 729-736.—R. T. Sant. 


A. See also the articles by C. H. Faust, “Electro- 
polishing—What Is Its Status Today”? Proc. Am. 


Electroplaters’ Soc. 33, 49-74 (1946) and by J. Mazia, 
“Electrolytic Polishing Theory and Practice’, Mo. 
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Question Loox 


a department devoted to readers’ questions of general interest 


Rev. Am. Electroplaters’ Soc. 34, 937-944 (1947).— 
I-pIToR. 


Q. 37. 


What kind of heating coils do you recommend 


for use in bright nickel solutions? 


A. The type of heating means varies according to the 
solution being used. With some bright nickel baths 
containing organic brighteners, lead coils give satis- 
factory service. High silicon-iron heat exchangers are 
recommended with cobalt-nickel bright plating baths. 
There is a pronounced tendency to use external heat 
exchangers for modern high-speed solutions rather 
than metallic heating coils in the tank. Heat ex- 
changers made of special carbon are satisfactory for 
most bright nickel solutions.—M. B. Diaern. 

A. Lead coils cannot be used in nickel solutions con- 
taining more than 10 o0z/gal nickel chloride or certain 
organic acids in which the lead is soluble.—Ebrror. 





Q. 38. What causes “rainbows” in chromium plate? 
A. “Yellow” chrome, sometimes called “rainbow’’, 
usually appears in chromium plate over nickel on low 
current density areas and is caused by failure to 
deposit metal in these areas. 

To bring the whole article within the bright plate 
range one must first make certain that bath composi- 
tion, current density, and temperature have been cor- 
rectly chosen and should first raise the current den- 
sity as a possible means of correcting the difficulty. 
In doing this, one is naturally limited by the tendency 
to burn or deposit gray chromium on the high current 
density points. 

Before attempting to change the bath, one should 
make certain that the current is not being lost through 
failure to provide adequate current carrying capacity 
in the rack members and that good contact is being 
obtained between the work and the rack. The next 
step is to adjust the chromic acid-sulfate ratio up- 
wards, at the same time increasing the current density 
and, sometimes, the temperature. 

Yellow chromium frequently appears around holes 
or openings and op top edges of pieces being plated, 
particularly when the back surface of the piece is not 
being chromium plated. The streaming of the gas and 
the deplated cathode film upward over the surface is 
largely responsible for this defect. Changing the posi- 
tion of the piece upon the rack and plugging of holes 
and other openings with non-conducting material such 
as a stopper, are used to correct these difficulties.— 


A. K. GRAHAM. 
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with amazing 
P —— ~ : cement that boosts 


polishers’ production 
an average of 47% 
more pieces per head! 


Now Yours! 


THERE'S GOOD REASON why leading polishing plants | , Oo 
everywhere are switching to GRIPMASTER Polishing Cement. 
Actual experience, under toughest conditions, proves that 
GRIPMASTER lowers costs and increases efficiency. oO e e 
HOW GRIPMASTER PUTS YOU “MONEY AHEAD” No a Sipl 
You get far longer life with each coating when you use feen Pre to ca ad 
GRIPMASTER . . . thanks to GRIPMASTER’S special high-heat Guhesiy gies of i Ump. 
resisting ingredient. You have fewer stops for wheel changes RIP as Whe, Tishin 
because GRIPMASTER locks in the grains of emery with “‘vise- oy: res STER You vse 
tight”’ control. waste gi Ma srere n 
° i] , 
WHY GRIPMASTER IMPROVES QUALITY Sizer ne? 20, Nel eraie - 
You get better quality finishes with GRIPMASTER because eq, SPecig, 


GRIPMASTER'’S greater flexibility gives more and finer “breaks” 
when the wheel is “cracked.” 


MEETS EVERY NEED SAY GOODBYE 
GRIPMASTER gives ideal results on all metals . . . ferrous 


and ‘non-ferrous . . . on plastics, too. No special equipment or To “S.O.’’ There’s no 
apparatus needed to set up with GRIPMASTER. Stockyards Odor in 


THERE’S A JOBBER NEAR YOU! Gripmaster. It’s clean, 
odor-free! 


“First Chote of the Worlds nbeieateteietatene 





















j 
SPECIAL OFFER TO READERS OF PLATING: 
GRIPMASTER DIVISION i 
NELSON CHEMICALS CORP. IN CANADA: a 
12345 Schaefer Hwy., H.C. Nelson Chemicals, ltd. | . 
Detroit 27, Mich., U.S.A. Windsor, Ontario i 
C] Send us a generous FREE SAMPLE of Gripmaster. 1 
(J Send us data on how to boost polishing production | 
, ( )on belts ( ) on wheels r 
| COMPANY i 
1 = ATTENTION ! 
for POLISHING WHEELS — 
or 
ABRASIVE BELTS = satan i 
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ae : 
by DR. HAROLD J. READ, 


Associate Professor of Metallurgy 
The Pennsylvania State College 


ELECTROLYTIC POLISHING AND BriGHtT PLATING OF 
MeErALs by S. Wernick, 1948, xv plus 243 pages. Al- 
vin Redman, Limited, Whitfield Place, W. 1, Lon- 
don, England. Price, $6.25 or 30 shillings. 


According to the statements on the dust jacket of 
this book, it was the intention of the author to survey 
the field of electropolishing and bright plating from 
both practical and theoretical aspects. Dr. Wernick 
set for himself a worthy goal, but unfortunately he did 
not attain it. 


If the reader searches first for the theoretical por- 
tion of the book, he will be sorely disappointed. As 
far as bright plating is concerned a total of about six 
pages scattered here and there through the volume will 
be found, and electrolytic polishing hardly fares any 
better. Such items as do appear are not presented in 
a critical manner. As a review of theory and specula- 
tion as to the nature of the processes described, the 
book is virtually worthless. 


The treatment of the practical aspects requires a 
more lengthy discussion since substantially all of the 
book is devoted to it. One is struck at once by the 
haphazard selection of material from the copious 
literature which was available to the author. In the 
chapter on bright copper plating, for example, the 
only cyanide type bath discussed is a weird solution 
patented by Schlétter and probably never used com- 
mercially, whereas not a word is said about true cya- 
nide baths containing addition agents actually used 
in practice. On turning to the section on bright cad- 
mium plating, one finds that the only solution de- 
scribed is one which was the subject of a very short 
paper by Mathers and Guest and which has probably 
never enjoyed any industrial use; the truly important 
processes based on the Hogaboom or du Pont patents 
are not mentioned except in the bibliography. The 
same lack of judicious selection is evident in many 
other sections of the book. For some strange reason 
the descriptions of proprietary bright nickel plating 
solutions used in the U. S. A. have been divorced from 
the chapter on bright nickel and appear as an appendix. 
This in itself is bad enough, but the material in the 
appendix obviously has been culled from the patent 
literature without appreciation of what is useful and 
what is not. 
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There are numerous passages throughout the vol- 
ume where questionable procedures are recommended 
in matters other than the bright plating processes 


themselves. An outstanding example occurs on page 
32 where the deposition of copper undercoatings for 
bright nickel is described. The pH range suggested is 
unsuitable because the bath is poorly buffered in that 
region, and pH indicator papers are not very satisfac- 
tory for control of the bath. The author intimates 
that the anodes may be worked at 60-80 asf, but 
warns that polarization troubles may be encountered 
unless the free cyanide and alkali concentrations are 
carefully controlled. It is surely better practice to 
keep the anode current density at less than half of the 
cited values, and avoid the risk of excessive polariza- 
tion, particularly since there is doubt as to whether 
it can be consistently prevented by juggling solution 
composition at anode current densities above 30 asf. 


The parts of the book which deal with electropol- 
ishing show evidence of the same sort of uncritical 
selection of material. Even if one felt inclined to rely 
on the information given, it is difficult to find recom- 
mendations applicable to even general problems let 
alone specific cases which arise in industrial activities. 
As a test, the reviewer set up a couple of hypothetical 
problems in electropolishing and searched the book for 
pertinent information. It is sufficient to say that he 
was grievously disappointed with the meager amount 
of definite data and specific recommendations which 
he was able to find. 

There are occasional references to equipment and 
techniques employed in both electrolytic polishing and 
bright plating, but they are generalizations that are of 
no value to the practical plater. For instance, the 
subjects of filtration and purification of solutions, 
which are so important in bright nickel plating, are 
dismissed with a few casual sentences. 


The topical bibliography at the end of the book 
contains 529 entries, almost all of which are very 
briefly annotated. This is a valuable feature, but it is 
marred to some extent by errors in both the citations 
and the annotations, e. g., the patent number given in 
entry No. 503 is wrong, and in entry No. 126 the de- 
scriptive sentence refers to zinc cyanide solutions 
whereas the paper to which reference is made is con- 
cerned wholly with acid zinc solutions. Additional 
references are scattered through the volume either as 
footnotes or lists at the ends of the chapters, and nota- 
tions within a single paragraph may refer to either 
location—a rather confusing situation. The bibli- 
ography, while extensive, is by no means complete, 
and several important papers have been left out. In 
many cases the references are incomplete in that page 
numbers have been omitted; this is particularly true 
where the papers concerned had been first issued as 
preprints. 


There appears to be no basis upon which this book 
can be recommended to practical platers, development 
engineers, or research men. 
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For copies of original articles, turn to your Public Library 
for photostats or addresses of the publications in question 


Phosphate Treatments for Zine Surfaces. E. [. 
Halls. Metallurgia 37, 299-305 (April 1948). 

Gives test results with respect to adhesion over pe- 
riods up to one year obtained on various forms of zinc 
to which several different types of phosphate treatment 
had been applied. 


The Deposition of Pure Boron. Part I. A Static 
Method for the Preparation of Boron Coatings. 
H. I. Schlesinger, George W. Schaeffer, and Glen D. 
Barbaras. U.S. Atomic Energy Commission, MDDC- 
1338, May 24, 1944, 26 pages. 

The procedure most frequently used by the authors 
consisted of heating the object to be coated in a static 
atmosphere of diborane. By repetition, deposits of 
the required thicknesses were obtained. Deposition 
occurs at temperatures between 400 and 600° C. It 
can be easily adapted to large scale operations. De- 
posits can be obtained on glass, aluminum, iron, chro- 
mium, silver, tantalum, molybdenum, platinum, and 
tungsten, as well as on the alloys chromel, alumel, and 
constantan, and may be any desired thickness up to 
10 mils. Includes discussion of the chemistry and ther- 
modynamics of the thermal decomposition of diborane 
and descriptions of preparative and analytical methods. 





The Motor-Car vs. The Weather. H. Silman. J. 
Electrodepositors Tech. Soc. 23, 121-138 (1948). 

A comprehensive review of automotive base metals 
and the protective, and sometimes also decorative, 
finishes which are applied to them. There is some 
misinformation regarding U. S. proprietary copper 
solutions. Some illustrations of plant equipment are 
given, including one of a chromium plating barrel. 
The author considers the best British finishes superior 
to the best U. S. finishes, but believes U. S. finishes to 
be more consistent.—LyMawn B. SPERRY. 

The Adhesion of Enamel Finishes to Electro- 
plated Cadmium Coatings. E. E. Halls. Metal- 
lurgia 75-78 (June, 1948). 

Extensive laboratory tests have been carried out on 
cadmium plated steel panels having various types of 
enamel finish, in which the cadmium had been given 
various chemical treatments prior to enameling. The 
results are summarized in tabular form. 


The Determination of Surface Active Agents in 
Solution. T. Barr, J. Oliver, and W. V. Stubbings. 
J. Soc. Chem. Ind. 67, 45-48 (February, 1948). 

Describes an accurate direct-titration method for de- 
termination of anion- and cation-active compounds 
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using new partition end points based on the solu- 
bility in organic solvents of complexes formed be- 
tween anion-active agents and methylene blue, and 
between cation-active agents and bromo-phenol blue, 
respectively. 


Electrodeposition of Speculum. J. W. Cuthbert- 
son. J. Electrodepositors’ Tech. Soc. 23, 143-150 
(1948). 

Uses of speculum plate are mainly for tableware and 
light reflectors. The process is covered by U. S. Pat- 
ents Nos. 1,970,548 and 1,970,549 and also by British 
patents. Copper and tin anodes are used in parallel 
but at different voltages. General operation of the 
bath is discussed. Work now in progress on a com- 
mercial process for plating bright speculum is ex- 
pected to terminate successfully in the near future. 
LyMAN B. SpeRRY 





Practical Aspects of Speculum Plating. W. H. 
Sawyer. J. Electrodepositors’ Tech. Soc. 23, 151-162 
(1948). 

Speculum, defined as 40 to 50 per cent tin and bal- 
ance copper, is similar in appearance to silver but 
very resistant to tarnish. Necessity for strict techni- 
cal control of all plating conditions is emphasized. 
A 0.0003 to 0.0006 inch thickness is recommended 
since heavier deposits are subject to chipping on im- 
pact, due to the brittleness of the alloy. Barrel plat- 
ing speculum is probably not feasible. Other practical 
aspects are also well brought out.—Lyman B. Sperry. 


Polythene and Plating. Electroplating 1, 302-308, 
346 (May, 1948). 
Describes a “‘plastic’’ material and its use as lining 
for plating and pickling vats and as coating on those 
portions of racks and jigs which are not to receive 
an electrodeposit. 


The Chemistry of Copper Etching with Ferric 
Chloride. C. J. Slunder and L. E. Vaaler. Photo- 
Engravers Bulletin 37, 26-29 (April, 1948). 

Defining the problem and describing how chemical 
principles can be applied, this article is based on an 
investigation at Battelle Memorial Institute for 
Photoengravers Research, Inc. 


Notes on Bright Silver Plating. E. W. Wilson. J. 
Electrodepositors’ Tech. Soc. 23, 139, 142 (1948). 

A short paper on the preparation of articles for silver 
plating, with notes on practical plating with the usual 
dull plating cyanide bath, with this bath using car- 
bon disulfide as a brightener, and with this bath using 
as brighteners selenite or selenate with or without an 
organic condensation product of albumen derivatives 
and fatty acid (Grunaii 1005). This latter product, a 
German development, is apparently manufactured by 
an American company licensed by the Alien Property 
Custodian.—Lyman B. Sperry. 
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POLISHING LATHES 
ABRASIVE BELT FINISHING MACHINES 


1500 TO 3000 
1250 TO 2500 

950 TO 1900 
RPM INSTANTLY 


DIAL CONTROL DOES IT! 





MODEL VROL 
VARIABLE SPEED 


Turn the conveniently located 
dial and .get spindle speed 
changes from 1500 to 3000 
RPM instantly, while lathe is 
in operation. Model VROL 
Variable Speed, Ball Bearing, 
Polishing and Buffing Lathe 
with a spindle overhang of 
8” permits handling of bulky 
parts without base inter- 
ference. 





Model VRO Variable 
Speed Polishing Lathe 
conyerted into a high pro- 
duction Abrasive Belt Unit 
by means of two Model 3 
Backstands. Faster, cooler 
cutting, increased produc- 
tion, more uniform finish 
are obtained through the 
use of abrasive belts. 







MODEL VRO VARIABLE SPEED 
WITH TWO NO. 3 BACKSTANDS 


Two-spindle, two-motor, 
ball bearing model with 
motors in base, multi-V- 
belt drive and 8” spindle 
overhang. Choice of 3, 5 
or 7% HP motors and in- 
dependent spindle speeds 
up to 3600 RPM. 


MODEL RRO 
SINGLE SPEED — TWO SPINDLES 


WRITE FOR 
CATALOG 625 
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Cycle! 
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cost! 
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solvent! 

Great economizer of 
labor! 


No installation costs! 


PHILLSOLV ,. . 

the perfect cleaning sol- 
vent for all metals or 
combinations of metals. 
PHILLSOLV will not af- 
fect or stain highly pol- 
ished surfaces. 


ENGINEERED 


Send for FREE Booklet “Questions and 
Answers on Vapor Degreasing” 





BUFFING 


“YANKEE BRAND" compounos 


For Superior Metal Finishing-Formulated 
for the Most Exacting Requirements 


CONVEYORIZED PERFORMANCE! 
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For Tumble Barrel Finishing 


For Quick Carton Sea.ing 
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Pictured at the left is the Daniels 8 H 
Plating Barrel. This barrel was de- 
signed for laboratory work, produc- 
tion runs in precious metal plating 
and for small odd lots that often tie 
up a plating shop. 

Important 

Features 


e The unit can be used for a wide variety 
of plating baths. : 

e The cylinder is entirely portable. 

e Unit is complete with positive motor 
drive. 

e Sturdy tanks, constructed of steel, stain- 
less steel, or rubber lined steel. 

e Requires minimum space—18” by 20”. 


Further details sent on request. 


DANIELS PLATING BARREL & SUPPLY CO. 


MANUFACTURERS & DISTRIBUTORS 





— Op Electroplating and Polishing Equipment ond Supplies 
129 Oliver Street, Newark 5, N. J. 


Telephone MArket 3-1762 or MArket 3-6196 
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Valens. 


By GEORGE B. HOGABOOM 


Consultant, New Britain, Conn. 


No. 2,449,504, September 14, 1948—Anode—P. R. 

Pine, assignor to Harshaw Chemical Company. 

For many years it has been recognized as desirable 
that means be devised which would permit the use cf 
electro-sheet without pricr melting as the source of 
nickel in commercial plating. 





More specifically stated, an object of the invention | 


is to provide a composite anode comprising an elon- 
gated, metallic supporting element adapted to be 
connected with a suitable source of current. 

Cxiam 2. <A composite anode comprising a plur- 
ality of anode pieces composed of electrolytic metal 
sheet and spaced approximately parallel bars connected 
together adjacent their lower ends and having their 
upper ends bent into hooks adapted to engage over a 


bus bar whereby to support such composite anoce | 


and afford a connection for current supply, said 
anode pieces being approximately square and two 
adjacent sides thereof being provided with opposed 


notches approximately equidistant from one corner, | 


said notches having parallel edges perpendicular to the 
diagonals of the anode pieces through the corners 
adjacent to which said notches are located and said 
notches receiving said bars whereby good contact is 
provided between the latter and said anode pieces, 
said corners of said anode pieces being exposed to 
electrolytic action and serving to shield portions of 
said bars from such action. 

2 claims. 

References cited: U. S. Patents 546,483; 867,319; 
1,373,693; 1,537,046; 1,549,233; 1,868,052; 2,256,820. 
British Patent 5,734. 


No. 2,450,296, September 28, 1948—Method of Produc- | 


ing Articles Having Fissured Chromium Surface 
Electrodeposits—Frank Passalacqua (Frank Passal), 
assignor to United Chromium, Incorporated. 


A further control of plateau size may be effected by | 
aheat treatment of chromium electrodeposited accord- 


ing to the Webersinn and Hyner invention. 

Heat treatment prior to post treatment of chro- 
mium, electrodeposited under conditions to predis- 
pose to is the formation of fissure networks, has the 
advantages (1) of providing a means of controlling the 
plateau size of fissure networks auxiliary to the means 
disclosed by Webersinn and Hyner (U. S. Patent 
2,430,750), (2) of bringing about greater uniformity 
of plateau areas formed in the post-treatment that is 
obtained without the heat treatment, (3) of decreas- 
ing the fractioning or crumbling at the edges of 
plateaus in the mechanical finishing of the chromium 
suriace after post-treatment, (4) of shortening the 
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ew*Colt Woodsman pistols are 
justly proud of their Dual Tone blue finish. This 
new “satin” finish covers areas subject to hand 
contact and light reflection. It provides added 
protection against rust and accuracy-killing 
glare, and also gives a better grippir.a quality. 
The master craftsmen at Colt’s achieve this 
surface by using AHCOLOID Metal Cleaners 
before and after hardening to remove oil and 
dust from internal and external parts. 


As sporismen rely on the time-honored quality 
of the Woodsman, so Colt's depends on this 
fast working, long lasting and economical 
cleaner made by Apothecaries Hall Co. Our 
laboratory and technical staff 
is available to solve your par- 
ticular cleaning problem. 
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® Endurance, specialized ability and 
ruggedness . . . these are the three chief differences 
between the “first stringer” and the “bench-warmer.” 
And they are the main reasons why the E.P. Motor- 
Generator has been chosen to supply hundreds of 
thousands of direct-current amperes throughout the 
metal-working industry for electroplating, electro- 
cleaning, electrotinning, electrogalvanizing, electro- 
polishing and anodizing. 
Continuous duty for over twenty years is common for 
an E.P. Motor-Generator. Tailor-made for the specific 
electrolytic process, it assures economies unmatched 
by ordinary commercial machines. Unaffected by the 
corrosive atmospheres common to most electrolytic 
operations, it requires no special protective equip- 
ment. There’s no production “time-out” with an E.P. 
Motor-Generator. 
Where long life is desired . . . where top efficiency is 
demanded... where minimum maintenance is a must, 
specify an E.P. Motor-Generator. 

ASK FOR BULLETIN 202 
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time of post-treatment for obtaining a given depth of 
fissure. 

Cura. In a method of producing fissured networks 
in the surface of chromium electrodeposits, heating 
chromium electrodeposits which are predisposed to the 
formation of fissured chromium of the “mud crack’’ 
or “channel” type of a size greater than 0.008 inch 
average plateau diameter to temperatures and for 
times within the ranges 


212° F 1144 hours 
350° F 2 hours 
500° F 2 hours 


and thereafter etching the heat treated chromium 
electrodeposits at the temperature of the etching bath 
to develop a fissure network therein, the plateau areas 
of the networks being reduced to 34 to 4% of the size 
which would be obtained on etching without the pre- 
vious treatment. 

1 claim. 


References cited: U. S. Patents 1,745,912; 1,802,463; 
1,838,273; 2,048,578; 2,314,604; 2,430,750. 


No. 2,450,508, October 5, 1948—Tin Plate Treatment— 
Charles E. Glock, assignor to Crown Cork and Seal 
Company, Baltimore, Md. 

Cram 1. In the method of treating a continuous 
strip of tin plate in a line wherein the tin coating is 
electrolytically deposited and then flow brightened, 
the steps of treating such bright finished tin plate to 
render the same resistant to the action of foods and 
sulfur stains comprising subjecting the surface of 
the flow brightened tin plate to a light rubbing action 
which does not deteriorate the flow brightened finish, 
then subjecting the brightened tin plate to an aqueous 
acid electrolytic bath in which the tin plate is the 
cathode for from about three to ten seconds, the bath 
being maintained at a temperature between 170° F 
and 200° F and a current density at the cathode being 
about ten amperes per square foot to about 100 am- 
peres per square foot, the bath consisting essentially 
of about 0.25 per cent ot 5.0 per cent chromic acid 
and not more than about 0.01 per cent SO, radical. 

2 claims. 


References Cited: U. S. Patents 1,734,706; 1,827,204; 
1,827,247; 1,953,998; 1,954,473; 2,215,165; 2,312,076; 
2,327,885; 2,424,718. British Patent 558,130. J. Soc. 
Chem. Ind., Trans. and Comm. 259-265 (December, 
1940). Trans. Electrochem. Soc. 84, 240 (1943). 


No. 2,450,509, October 5, 1948—Tin Plate Treatment— 
Charles E. Glock, assignor to Crown Cork and Seal 
Company, Baltimore, Md. 

Same as No. 2,450,508 except for the composition 
of the final electrolytic bath: 

Cram 1. . . the bath consisting essentially of 
about 0.3 per cent to 2.0 per cent sodium dichromate 
and about 1.5 per cent to 6.0 per cent trisodium phos- 
phate. 
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KOCOUR 


SULFATE TEST SET 
for determining 


Sulfates in Chromium Solutions 





This apparatus enables anyone to accu- 


rately and quickly determine the sulfate 


content of a chromium plating solution. 


For consistently good plating results, the 
ratio of sulfates to chromic acid must be 
maintained within very definite limits so 


that a constant check must be kept. 


This is easily accomplished with this 
equipment and we can also supply sets for 
quickly ascertaining the chromic acid and 


trivalent chromium content. 


We also manufacture test sets for analyz- 
ing other plating solutions, cleansers, pickles, 
anodizing baths, for determining the thick- 
ness of zinc, cadmium, copper and tin de- 


posits and for pH determination. 


Write for literature or contact 
your local jobber 


KOCOUR GU. 


4801 S. ST. LOUIS AVE. CHICAGO 32, ILL. 


No. 2,450,794, October 5, 1948—Electrodeposition of 
Tin—Elmer F. Harris, assignor by mesne assignments 
to Carnegie-Illinois Steel Corporation. 

Broadly stated, the invention consists in the addi- 
tion to acid-or neutral electrolytes for tin plating, 
that is those with a pH value of 7 or less or those 
having a maximum upper limit in the pH value of 7, 
of an addition agent which broadens the plating con- 
ditions, such as temperature of the bath, degree of 
agitation and current density, under which satisfac- 
tory coatings are secured. The effect of the agent added 
by the present invention to the plating bath is par- 
ticularly noticeable in the lower current density 
ranges, the resulting bath making satisfactory deposi- 
tion possible at much lower current densities than 
formerly could be used. As a result, satisfactory coat- 
ings are secured even though plating conditions in the 
bath are not mainta‘ned so accurately as was here- 
tofore necessary. 

Cxiam 1. The method of electrodepositing tin which 
comprises providing a tin anode in an electrolyte, 
making the article upon which the tin is to be de- 
posited the cathode in such electrolyte, the electrolyte 
consisting of an aqueous solution of the following 
ingredients: 


) Tne ee Pee eT eT 10-60 
Phenolsulfonic acid, g/l................ 35-110 
Dihydroxydiphenylsulfone, g/l........... 1-9 
Monobuty]phenylphenol 

sodium monosulfonate, ppm: by wt... .. 35-2000 


and passing an electric current between the anode and 
the cathode having a current density of at least 20 
amperes per square foot of a cathode in the electrolyte. 
Cram 4. An electrolyte for deposition of tin con- 
sisting of an aqueous solution of 10 to 60 grams per 
litre of tin, an acid of the group consisting of phenol- 
sulfonic acid, sulfuric acid, fluosilicic acid, benzene- 
sulfonic acid, and nitrobenzenesulfonic acid, the range 
of acid being 35 to 110 grams per liter for phenolsul- 
fonic acid and the molecular equivalent for the other 
acids, 1 to 9 grams per liter of dihydroxydiphenylsul- 
fone, and 5—2000 parts per million by weight of mono- 
butylphenylphenol sodium monosulfonate. 




















JOSEPH B. KUSHNER, Ch. E. 


METAL FINISHING ENGINEER 


Offers YOU the OPPORTUNITY 
to ADVANCE with 


“Electroplating Know How’ 


A new co respondence course in modern electro- 
plating, personally conducted by this well known 
Metal Finishing Engineer. 


Write today for Free Particulars 


JOSEPH B. KUSHNER, METAL FINISHING ENGINEER 
STROUDSBURG 2A, PA. 
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7 claims. 


References cited: U. S. Patents 2,195,409; 2,271,209; 
2,315,371. 


No. 2,450,795, October 5, 1948—Electrodeposition of 
Tin—E. F. Harris, assignor by mesne assignments to 
Carnegie-Illinois Steel Corporation. 


Cram 5. An electrolyte for deposition of tin con- 
sisting of an aqueous solution, having a maximum 
upper limit in the pH value of 7, of 10 to 60 grams per 
liter of tin, 1 to 9 grams per liter of a sulfone of a 
substance of the group consisting of phenol, cresol, 
resorcinol and naphthol, 5 to 2000 parts per million 
by weight of monobutylphenylphenol sodium mono- 
sulfonate, and 0.02 to 50 parts per million by weight 
of phenyl-para-phenylenediamine. 

7 claims. 

References cited: U. S. Patents 2,195,409; 2,271,209; 
2,313,371. Trans. Electrochem. Soc. 80, 391 -392 
(1941). 


No, 2,452,308, October 26, 1948—Process of Plating 
Palladium and Plating Bath Therefor—George C. 
Lambros. 

Cram 2. A process of electrodepositing palladium 
which comprises dissolving freshly precipitated di- 
chlorodiamine palladium in an aqueous solution of 
cyanide of the group consisting of sodium cyanide and 
potassium cyanide, said solution containing cyanide in 
the amount ranging from 0.63 to 0.69 grams of cyanide 
(CN) per gram of palladium in the form of dichloro- 
diamine palladium, and from 0.5 to 15 grams of pal- 
ladium metal per liter, and electrolyzing said solution 
in the presence of said cyanide at a temperature of 
about 90° C, and replenishing the solution periodically 
to maintain the palladium content of the solution 
from 0.5 to 15 grams of metal per liter. 

5 claims. 

References cited; U. S. Patents 1,962,559; 1,991,995; 
2,286,274; 2,355,821. British Patent 408,244. Metal 
Industry (New York) 26, No. 8, 356 (August, 1928). 
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; You will find in this brush a 
i new construction that will 
positively eliminate cracked 
Ye hubs and falling tufts. Our 
m wire is now made with a 
Double Crimp which will 
produce amazing results 
Standard Double Crimp 
E Wire ranging from .0025 
™to .010 is available in 
BRASS, NICKEL SILVER 
or STEEL. Brushes range 


from 34" to 7” in diameter. 


- A complete Price List and 
Bulletin ¥ 26 sent on request 
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BASE FOR PAINT? 





Whatever your problem in finishing zine or cadmium, 
there’s an Iridite* to do the job. Iridite, a quick-dip, 









Radio and hardware parts, 
permanently brightened 
with Iridite. 





Wire cloth and galvanized 
bucket, lridited for extreme 
corrosion-resistance. 
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[EOE OTT ETE il 
Hardware products, lridited 
and painted for peak fin- 
ishing system efficiency. 


* chemical treatment, offers you these three advantages— 


EYE APPEALING FINISH 


On plated parts Iridite forms 
a long lasting, sparkling bright 
finish that stays bright, even 
after handling, storage, expo- 
sure. On all surfaces, Iridite 
can be used to produce a vari- 
ety of colored finishes. 


RUSTPROOFING... 


Resistant to the attack of water, 
gasoline, and ordinary corrosive 
conditions, Iridite provides the 
ideal final finish for all zinc 


and cadmium surfaces. 


BASE FOR PAINT... 


On any zinc or cadmium sur- 
face that must be. painted, 
Iridite insures a better finishing 
system because the 
improves 


coating 
initial paint adher- 
blocks corrosion under 
paint, blocks formation of me- 
tallic soaps between paint and 
metal. 


ence, 


Tell us the type of finish 
you need for zine or cad- 
mium—let us tell you how 
Iridite can help. For infor- 
mation and samples, write 
to: 


ALLIED RESEARCH PRODUCTS, INC. 
401 Chemical Building 
4004 EAST MONUMENT STREET @ BALTIMORE 5, MD. 


Manufacturers of 
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E—180. Platers’ Microscopes—To meet 
the need for a more efficient means to 
determine plate thickness, Hanson-Van 
Winkle-Munning Company, Matawan, 
N. J., has arranged with the Bausch & 
Lomb Optical Company to provide an 
improved microscope for electroplaters. 
This model CM is described in its Bulle- 
tin EM-102. 

Special attention has been given to the 
vertical illuminator which consists of 
plane glass and prism reflectors fitted in 
the same tubular mount. The glass re- 
flector in the unit has been surfaced to 
increase the efficiency of the illuminating 
unit. A slotted side tube takes a color 
filter Polaroid or polarizer and also car- 
ries the condenser lens, field and aperture 
diaphragm. Complete control of incident 
beam is assured. The Balcote treatment 
of all air-glass surfaces results in clearer 
photomicrograph images. Gain in image 
quality is particularly evident when ob- 
jects such as cast iron, steel and man- 
ganese bronze are studied. For further 
information, use Reader Service Card. 


E—181. Paint Spray Booth—Despatch 
Oven Company, 600 Ninth Street, S. E., 
Minneapolis 14, Minn., offers a water- 
wash Spray Booth for removal and clean- 
ing of paint-laden air which differs in 
design of the front curtain, which is one 
of five through which air must travel be- 
fore it is exhausted. The curtain slopes 
slightly to permit 56 gallons of water per 
minute to pass down each foot of curtain 
without splashing. The headers supplying 
this flow and two others inside the elimi- 
nator section are individually controlled 
so that the volume can be varied to meet 
demands. This volume is greater than 
that required to keep paint from build- 
ing up on the curtain; even metallic 
paint does not accumulate to reduce effi- 
ciency and require cleaning downtime, it 
is said. 

Axial flow fans provide a minimum of 
150 cfm air per square foot of face for 
removal of overspray. Two headers have 
orifices along the top which shoot the 
water against a divider plate to form two 
water curtains. A settling tank allows 
washed-out paint to accumulate for easy 
reclaiming. 


E—182. Brush Equipment for Clean- 
ing of Strip—The Rockwell Brush Box, 
manufactured by W. S. Rockwell Com- 
pany, 200 Eliot Street, Fairfield, Conn., 
for continuous cleaning of steel or non- 


1252 


ferrous strip after pickling or cleaning, is 
of all-stainless steel construction to with- 
stand the corrosive effects of the solution 
and rusting due to water spray. Strip, 
either in a single broad width or a series 
of narrow strips up to 60 inches wide, 
enters the box and passes over spring- 
tension wringer-rollers which press out 
most of the acid and water before they 
reach the brushes. Other wringer rollers 
remove water spray before the strip leaves 
the box. 

From the rollers, strip passes between 
anvil rollers and revolving Tampico fiber 
Anvil rollers 
are driven in the same direction and at 
the same speed as the strip by the con- 
veyor power supply or by independent 
motors. The brushes are independently 
driven in the opposite direction and at a 
much higher speed, varied to conform 
with characteristics of the strip. They 
are oscillated 3 inches by cams to give a 
two-way motion to the scale removal and 
to prevent the strip from wearing a 
“track” in each brush. Tension between 
brush and strip may be regulated by a 
visible gauge. 

Brushes are easily accessible and may 
be replaced by lifting out through the 
top of the box. This unit is also available 
with two brushes for light cleaning jobs. 
For further information, use Reader 
Service Card. 


or stainless steel brushes. 


E—183. Combination Blast and 
Spray Gun — Tornado Combination 
Blast Gun, manufactured by Engineered 
Products, Inc., 1224 Speer Boulevard, 
Denver, Colo., is said to be equally 
adapted to sand blasting and solvent 
spraying, thereby improving and simpli- 
fying surfacing and cleaning in automo- 
tive and industrial fields. Air operated and 
portable, it is claimed to leave no buffing 
marks, no grooves or ridges, no scuffed, 
gouged or uneven surfaces. There are no 
shafts to breek, no wheels to dress and 
no motors to burn out. It is particularly 
useful in reaching inaccessible places. 
The Tornado Blast Gun may be con- 
nected to any air line and is equipped for 
sand blast operations or spraying solvents 
or other liquids. The nozzle is easily 
changed by loosening a retaining nut and 
slipping another nozzle in place. For 
further information, use Reader Service 


Card. 


E—184. Automatic Polisher for Flat 
Stock—The Curtis Straight-O-Matic Pol- 
isher, manufactured by the Curtis Ma- 
chine Corporation of Jamestown, N. Y. 
and distributed by W. J. Holtmeier, Inc., 
71 W. 23rd Street, New York 10, N. Y., 
is designed for the automatic finishing of 
flat stock such as carpenter handsaw 
blades, machetes, and strip steel up to 
10 inches wide. It can be used as an indi- 
vidual machine, changing belts for the 
various grits to be used, or can be used 
in tandem. It can also be supplied with an 


inverted head so that both top and bot- 
tom can be finished with one pass of the 
stock. It can also be employed in connec- 
tion with automatic buffing heads so that 
a complete operation can be done if 
desired. 

Among the features claimed are a 
rugged welded steel frame to eliminate 





vibration; straight-through arrangement 
for high speed production which allows 
feeding manually, by coil unwinding-and- 
winding machines, or by conveyor or 
equivalent means; infinitely variable, 
quickly adjustable feed from 20 to 60 
feet per minute; screw adjusted feed rolls 
that take stock of any thickness up to 
1 inch. For further information, use 
Reader Service Card. 


E—185. Combination Deburring Bar- 
rel and Separator—Savings of time, 
labor and floor space are claimed for the 
Belke Combination Deburring Barrel and 
Separator, developed by the Belke Manu- 
facturing Company, 947 N. Cicero Ave- 
nue, Chicago 51, Ill. It is said to remove 
burrs from machined parts without affect- 
ing close tolerances, to produce a uniform 
finish, idea] for painting and many types 
of electroplating, and in preparation for 
burnishing. The barrel has two compart- 
ments permitting two completely inde- 
pendent jobs to be run simultaneously. 
One-, three-and four-compartment barrels 
are also available. 

The barrel is rotated by an enclosed 
variable speed drive at between 13 and 
39 rpm. Any speed ranges based on a 
1 to 3 or a 1 to 4 ratio can also be fur- 
nished. 

As the barrel is emptied, the load 
slides down the chute into the motor- 
driven separator which separates the 
work and media. The hopper, which tilts 
for convenient emptying, and the remova- 
ble drawer below provide easy handling 
of the separated media and work. The 
separating screen in the bottom of the 
hopper is mounted on an easily removable 
wood frame which prevents the work 
from hitting the steel sides of the hopper 
as it oscillates. Screens are furnished wit) 
mesh sizes and shapes to specifications. 
For further information, use Reader 
Service Card. 
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“A REAL Producer 
The Real -Vent 


NON-FRAY VENTILATED BUFF 


MANUFACTURERS — Here is a harder-working, longer-lasting buff! 
Production records, where this buff is now in use, prove that the REAL- 
VENT is the best for the money you have ever used. 


The REAL-VENT is the result of CODMAN’S 50 years of constant study 
at first hand of the finishing problems of manufacturers in many fields. 


Don't miss getting the full details on REAL-VENT’S revolutionary thin- 
center and deep-ventilating-channel construction. 


WRITE OR WIRE FOR DETAILS TODAY! 





CODMAN MADE UNDER PATENT NUMBERS 2,027,863; 2.094.650; 1,573,961; 
RE. 19,894; 2,140,208. OTHER PATENTS PENDING. 


BRANCH OFFICES 
Detroit @ Los Angeles THE MARK | | OF QUALITY 


Philadelphia F.L.8J.C. 


Gnd tn COOMAN 


9uer 50 Years the Greatest Name in Buffs COMPANY 


ROCKLAMWOD: MASSACHUSETTS 
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Equipment and Supplies 


E—187. Baking Enamel— Manufac- 
turers of lamps and fluorescent fixtures 
will be interested in a new baking enamel 
recently developed by Maas & Waldstein 
Company, manufacturers of industrial fin- 
ishes in Newark, N. J., Boston, Chicago 
and Los Angeles, for use on the reflector 
panels of light fixtures. 

This material, known as Codur Gloss 
White Baking Enamel 68080, is said to be 
extremely satisfactory. Tests show 87 
per cent reflectivity and a ility to with- 
stand 1000 hours humidity and 500 hours 
salt spray tests without breekdown. For 
further information and Technical Data 
Bulletins, use Reader Service Card. 


E—188. Industrial Hand Cleaner 
Department P-1, Magnus Chemical Com- 
pany, Garwood, N. J., manufacturer of 
industrial cleaning materials and ma- 
chines, now offers its powdered hand 
cleaners in attractive, handy five-pound 
containers for use in wall-mounted dis- 
pensing units. The container pouring 
spout eliminates waste of time and mate- 
rial in transfer to the receptacle used for 
servicing the dispensers. 

The containers are packed in cartons 
of eight units in the following grades: 
Heavy Duty for cleaning unusually dirty 


hands, Medium (most widely used grade) 
for general use in most industrial plants 
and garages, and Superfine for office work- 
ers. The cleaner is also sold in 8-ounce 
cans and in bulk containers of 115 and 
250 pounds. 

Magnus Hand Cleaner has served for 
nearly twenty-eight years to remove 
paint, pitch, ink and all other 
hard-to-remove dirts and stains from the 
hands. For further information, use Reader 
Service Card. 


grease, 


E—189. Roto-Finish Mechanical Sepa- 
rator—A new motor-driven mechanical 
separator for removal of parts from chips 
or’separating mixed chips into the various 
sizes is announced by the Sturgis Prod- 
ucts Company, Sturgis, Mich. It consists 
of a welded steel frame with an inclined 
surface on which is located a hoist pan 
serving as a hopper, and a waste-high 
separating table which supports a mech- 
anized shaker screen assembly. The in- 
clined surface for the hoist pan support is 
adjustable for correct gravity flow of 
parts and chips onto the screen. 

Motor drive can be a 110 or 220-440 
volt, 3 phase, 60 cycle, geared-head 34 
hp electric motor with control switch. 
Dimensions of the unit are: 95 inches 
long, 70 inches high, and 40 inches wide, 
overall. For complete information, use 
Reader Service Card. 


E—190. Automatic Parts Washer— 
The new portable parts washer manu- 
factured by The Protectoseal Company, 
1900 S. Western Avenue, Chicago 8, IIl., 
can be set up alongside production ma- 
chines or can be used in maintenance and 
repair shops. It is constructed to offer 
complete fire protection in the use of flam- 
mable cleaning solvents. Washing is 
achieved by moving perforated basket, 
with contents, up and down through the 
solvent with the least possible turbulence 
and therefore permit a maximum flow of 
liquids over the parts. The power unit is 
a reciprocating air engine which provides 
operating efficiency without the hazard of 
spark ignition. In the event contents of 
washer should for ‘some reason become 
ignited, the cover is designed to close and 
snuff out the fire automatically. For 
further intormation, use Reader Service 
Card. 

E—191. 


Air Pressure Regulators— 
eS 


Series PRD and LBD Air Pressure Regu- , 


lators manufactured by Hannifin Corpora- 
tion, 1131 S. Kilbourn Avenue, Chicago 
24, Ill., for specific applications on com- 
pressed air supply lines are equipped with 
a flange for panel mounting, where the 
adjusting knob extends through to the 
front of an instrument board while the 
valve is back of the board for conveni- 
ence in connecting. 
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UP TO 29 OPERATIONS 
IN ONLY 30 MINUTES 


forming . 


| Controlled operation 
| No transferring loss 


|| Low operating cost 


|| Improved finishes 


RANSOHOFF ENGINEERS TO GIVE YOU THE DETAILS 


N. RANSOHOFFs INC. ciNcINNaAT 
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FOR THE SURFACE TREATMENT OF METALS © 
For shops in which small space is available and ONE MACHINE 


must serve many cleaning purposes. 


Here it is: AN AUTOMATIC BATCH PROCESS CLEANING 
MACHINE for cleaning surfaces after forging, stamping or 
. prior to painting or plating. 


Automatic tumbling . . . cleaning . . . 
soap roll and other operations in the one barrel. 


Any solution can be used without loss 
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rinsing . . . pickling . . 


|, Low maintenance 
| Complete adaptability 
| No mixing 








OHIO 


PLATING 





Bc 
Ly it 
psi 3 
psi. 
Serv 
E— 
Lan 
nue, 
pap 
sodi 
sulfi 
met 
and 
har 
info 


E— 
Tu 
Phi 
W. 
use 
ma 
cou 
ing 
oth 


rot 
val 
tio 
TI 
wl 
ge 
ba 











er— 
anus 
any, 
Il., 
Mha- 
and 
offer 
lam- 
gz is 
sket, 
the 
ence 
W of 
‘it is 
ides 
d of 
s of 
ome 
and 
For 


vice 


's— 


gu- 


ora- 
aAgO 
om- 
vith 
the 
the 
the 
eni- 





NG 











Equipment and Supplies 


Both regulators are available in 3/8 and 
1, inch sizes for primary pressures to 150 
psi and secondary pressures or 5 to 125 
psi. For further information, use Reader 
Service Card. 


E—192, Sulfide Test Papers—L. E. 
Lancy Laboratories, 533 Wampum Ave- 
nue, Ellwood City, Pa., offers sulfide test 
papers as an aid in the control of sulfides, 
sodium sulfide and sodium, calcium poly- 
sulfides, etc., in bright zinc baths. The 
method is said to be rapid and accurate 
and to eliminate waste of chemicals and 
harmful excess additions. For further 
information, use Reader Service Card. 


E—193. Tumble Degreaser—The new 
Tumbling Rotomatic, manufactured by 
Phillips Manufacturing Company, 3475 
W. Touhy Avenue, Chicago 45, IIL, is 
used to clean small parts from an auto- 
matic screw machine, odd-shaped bolts, 
couplings, small intricately shaped cast- 
ings, hollow dowel pins, and numerous 
other parts. 

The horizontal basket holding the parts 
rotates as it passes through the degreasing 
vapor, thereby eliminating cupping ac- 
tion and saving a great deal of solvent. 
The basket is rotated by a small spur gear 
which in turn rotates on a large ring 
gear. As the reel rotates, the tumbling 
baskets are in turn rotated around this 





ring gear as it goes down into the vapor 
and comes up on the other side. Each 
tumbling basket is fitted with a tubular 
shaft with a spring stub-shaft carried on 
one end for loading and unloading, mak- 
ing these tumblers readily removable by 
merely compressing the spring. For fur- 
ther information, use Reader Service Card. 


E—194. Stain and Tarnish Preven- 
tive—The Lea Manufacturing Company, 
Waterbury 86, Conn., has introduced 
LEAtardent, a protecting solution re- 
cently perfected in its laboratory. This 
material is used in the plating shop to 
prevent water staining and tarnishing of 
nickel plated work, brass work and, to 
some extent, copper, prior to operations 
such as lacquering, packing, plating, as- 
sembly, etc. Once treated by LEAtar- 


dent, an article can be kept around for a 
few days until ready for lacquering with- 
out danger of tarnishing, eliminating re- 
cleaning and drying, it is said. 

LEAtardent is a liquid of about the 
color and consistency of milk. It is used 
either full strength or diluted with up to 
3 parts of water as a final dip. It is used 
cold, but the work can be rinsed in either 
cold or hot water (up to 200° F). The 
final water rinse is optional after a diluted 
solution has been used. For air drying, 
whether in a centrifuge or on a sawdust 
table, the temperature should not exceed 
140° F. For further information, use 
Reader Service Card. 


E—195. Additions to Cleaner Line— 
The Hanson-Van Winkle-Munning Com- 
pany, Matawan, N. J., has developed a 
new group of cleaners, In addition to the 
Matawan 45 and 65 series previously 
announced, it now offers six new Mata- 
wan numbers, each selected to meet a 
demand said not to have been fully sat- 
isfied before. The manufacturer states: 
Matawan No. 20-W is a mild non- 
etching cleaner containing a synthetic wet- 
ting agent and a very effective water 
softener. It is primarily a soak cleaner 
for aluminum and will not etch its surface. 
Matawan No. 20-X is a mild non-etch- 
ing alkaline cleaner containing a cresylic 
base which aids in the stripping of paint 
and heavy oil films from aluminum. It is 
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an illustrated brochure on 


DULUTH BUFFS and POLISHING WHEELS 


DULUTH BUFF CO. 
CHICAGO 16, 
DECEMBER, 1948 


What a 
Merry Christmas .. . 


What a 
Happy New Year... 


What a Year 


of Performance! 
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DULUTH BUFFS 


Yes, suh, let’s “Shine” up to a 
bright New Year by writin’ for 


ILLINOIS 
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used as a paint stripper on aluminum or 


soak cleaner on 


soiled aluminum parts. 
No. 25 is a 


medium caustic-base especially designed 


an extra heavy very 


Matawan non-silicated, 
for soak etching of aluminum where the 
presence of a silicate would inhibit the 
desired etching action. It leaves the sur- 
Etch- 
ing is desired for appearance, for deoxidiz- 


face uniform and of low resistance. 
ing and lowering of surface resistance pre- 


paratory to spot welding, and for better 
adhesion of anodic or paint coatings. 
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Write for FREE booklet on 
Blakeslee Metal Parts 
Washers to answer your par- 
ticular cleaning problems. 





METAL PARTS WASHER 


To assure 100% grease free surfaces for subsequent 
finishes to automobile bodies, refrigerators, wash- 
ing machines, toys and hundreds of other products, 
choose a Blakeslee Metal Parts Washer, especially 
adaptable to the cleaning of metal parts prior to 
surface treatment. Blakeslee sprays are designed 
to reach all surfaces and each machine is ‘“‘tailor 
made’”’ to do a specific cleaning job. From our expe- 
rience in handling every metal piece from small 
watch parts to diesel engine crankcases, we have 
been able to build a washing machine designed to 
do a perfect job and to last for years. 


RONTO, ONT 


Matawan No. 30 is a silicated, medium 
caustic-base cleaner containing no foam- 
ing or wetting agent. Its application is 
principally in spray type washing ma- 
chines for steel parts where its water soft- 
ening ability tends to keep the machine 
and jets free of lime scale. Where the 
presence of foaming agents in the tank 
is detrimental to the cleaning process, 
Matawan No. 30 may also be used as a 
direct or reverse electrocleaner. 

Matawan No. 30-W is a silicated, me- 
dium caustic-base cleaner containing a 
wetting agent. It is ideal for the job- 
shop operator because it can be used on 
iron, steel, brass, or bronze as a soak or 







WHEN METAL PARTS 
ARE THOROUGHLY 
CLEANED IN A 


LEE 





BLACOSOLV 


DEGREASERS AND SOLVENT 


NIAGARA 


Werte MoO? UMETAL PARTS WASHERS 
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as an electrocleaner, anodically or catho- 
ically. It has also found a good use as an 
anodic die-cast cleaner. 

Matawan No. 50-W is an on-silicated, 
high caustic-type cleaner containing a 


wetting agent. The main usage is as a 
soak solution for the cleaning of magne- 
sium. Matawan No. 50-W is particularly 
adaptable for this purpose prior to the 
Hanson-Van Winkle-Munning Manodyz 
process. 


E—196. Portable Resuscitator—A new 
apparatus for treating pulmonary disor- 
ders resulting from exposure to certain 
chemicals, 


gases or superheated air in 


industrial processes has just been an- 
nounced by Mine Safety Appliances Com- 
pany, Pittsburgh. It also is used for 
emergency cases of asphyxiation. 

Developed during the war to save the 
lives of aircraft crew members who were 
wounded and required resuscitation at 
high altitudes, ‘““M.S. A. Pneophore’’ has 
been withheld from commercial distribu- 
tion to permit further development and 
widespread clinical testing at prominent 
hospitals. 

A portable instrument consisting mainly 
of three valves, two gauges, rubber tub- 
ing and facepieces, the pneophore, which 
is said to supplant manually applied arti- 
ficial respiration, differs from an ordinary 
resuscitator in that it administers oxygen 
with intermittent positive pressure only. 
Suction that could damge lung tissues or 
other parts of the respiratory system is 
eliminated. The instruments are used on 
any oxygen cylinder with a standard 
thread. For further information, use 
Reader Service Card. 


E—197. Water Shedder—M. &. M. 
Chemical Company, P. O. Box 172, Willi- 
mantic, Conn., manufacturer of soaps, 
cleaning and scouring compounds, an- 
nounces Marco No. 410, a water dispers- 
ing agent designed to facilitate drying 
after plating and other treatments. A 
solution of 4 pounds per 1)0 gallons of 
hot water is used between two cold water 
rinses and ahead of the final hot rinse. 
Substantial savings in sawdust for dry- 
ing are claimed. For further information, 
use Reader Service Card. 
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L—147. Electronic Air Filter—Bulle- 
tin 257 describes Electro-PL, a new elec- 
tronic «ir filter recently announced by 
American Air Filter Company, Inc., 215 
Central Avenue, Louisville 8, Ky. This 
filter offers an intermediate cieaning effi- 
ciency for applications where the efficiency 
of a mechanical filter is too low and that 
of an electronic precipitator is unneces- 
sarily high. It is basically an electronic 
precipitator without an ionizing unit and 
contains a collector element of electro- 
statically charged Airmat paper. This 
laminated cellulose product is composed 
of a number of plies of porous, tissue-like 
sheets formed of short fibres in “‘jack- 
straws” arrangement and is also used as 
a filtering medium in mechanical filters. 
When an electrostatic charge is applied 
to the paper, the plies tend to separate 
and each individual] fiber becomes a col- 
lecting electrode which attracts and holds 
dust and smoke particles. This action 
practically doubles the cleaning efficiency 
of the paper. Since this unit will con- 
tinue to function as an efficient air filter 
when deenergized, its operation may be 
varied to suit the dust condition—as an 
electronic air cleaner during the winter 
months when a smoky atmosphere is 
prevalent and as a dry-type air filter 
during the summer months. The elimina- 
tion of the ionizer not only reduces the 
first cost of the filter below that of an 
electronic precipitator but also results in 
lowered power consumption. Mainte- 
nance is also simplified since the low-cost 
paper is replaced with new material when 
it accumulates its full dust load. For 
your copy, use Reader Service Card. 


L—148. Data Book on Aluminum 
Alloys and Mill Products—Reynolds 
Metals Company has prepared a handy 
pocket-size 162-page book, ‘Aluminum 
Alloys and Mill Products Data Book”’, 
with 163 tables of data on properties and 
33 pages of explanatory text covering a 
wide range of related subjects such as the 
alloy designation system, the temper 
designation system, heat-treatable and 
non-heat-treatable alloys, casting alloys, 
casting methods, and foundry practice. 
In addition, wrought aluminum mill 
products and methods of producing them 
are described. Fabricating methods dis- 
cussed include blanking, drawing, stretch 
forming, spinning, embossing, coining, 
stamping, bending, machining, forging, 
welding, brazing, soldering, riveting. A 
section on surface finishes for aluminum 
is also included, covering mechanical fin- 
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ishes, chemical finishes, electrolytic oxide 
finishes, electroplated finishes and organic 
finishes. In another section, aluminum 
pig and ingot products are described and 
their production explained. A discussion 
of the physical, chemical and mechanical 
properties is also to be found in the book, 
along with definitions of terms used. 


A condensed table of contents on the 
title page quickly indicates where to look 
for more detailed information. 

This handy wire-bound 6 x 9-inch book 
was prepared by Harlan D. Jones, in 
cooperation with other members of Rey- 
nolds Technical Service Department. It 
is made available without charge to those 
engineers, designers and technical men 
who send in a request on their company 
letterhead to Reynolds Metals Company, 
2500 S. Third Street, Louisville 1, Ky. 
To all others, the price is $1.00 per copy. 


L—149. Polishing and Buffing Sup- 
plies—J. C. Miller Company, Grand 
Rapids, Mich. has issued a_ descriptive 
16-page, 3-color catalog on Buffs, Polish- 
ing Wheels, and 
which provides a permanent reference 
catalog, covering all types of buffs, pol- 
ishing wheels and compounds. Included 
is a four-page reference section containing 


Buffing Compounds 


technical data on buffing compounds and 
recommendations for their use. For your 
copy, use Reader Service Card. 





L—150. Metal Coloring Processes 
An 8-page, 4-color illustrated bulletin, 
Ebonol Blackening Processes for Metals, 
has been issued by Enthone, Inc., 442 
Elm Street, New Haven, Conn. It de- 
scribes processes for coloring and pro- 
tecting copper and copper alloys, iron 
and steel, and zinc and zinc alloys, and 
properties and applications of the fin- 
ishes. For your copy, use Reader Service 


Card. 


L—15l. Price Guide for Plating and 
Polishing Supplies—The Udylite Cor- 
poration, Detroit 11, Mich., has issued its 
October, 1948 guide to prices on supplies. 
While not a firm quotation since some 
prices are subject to unpredictable quota- 
tions, it serves well for purposes of cost 
estimation. 


Service Card. 


For your copy, use Reader 


L—152. Metal Finishing Manual— 
The Metal Finishing Manual, originally 
prepared by the National Association of 
Metal Finishers, Inc., for the exclusive 
use of its members, has now been made 
available to non-members, Chapter head- 
ings include Measurement Tables and 
Charts, 46 items; Electroplating Metal 
and Power Costs, and Time, 22 items; 
Plating Specifications and Tests, 9 items; 
Costs and Estimating, 4 items; Electro- 


chemical, 4 items; and Organics, 5 items. 
The price of $20.00 includes that of addi- 
tional sheets as prepared from time to 
time, several of which are now ready for 
distribution. Order your copy directly 
from the association at 2236-39 Dime 
Building, Detroit 26, Mich. 


L—153. Pumps for Corrosives—A new 
20-page Bulletin 815 on Model 40, Series 
M centrifugal Durcopumps manufac- 
tured by The Duriron Company, Dayton 
1, Ohio includes newest design features 
and complete, exploded views of all parts. 
These pumps are designed and built ex- 
clusively for the handling of corrosive 
solutions, and every element in their con- 
struction is said to be calculated to in- 
crease service life, ease of maintenance, 
and ease of adjustment. Features include 
micro adjustment of impeller, replace- 
able shaft sleeves, patented vent ports in 
the impeller to relieve pressure on the 
stuffing box during operation, full ball- 
bearing construction, and  non-scoring 
Teflon seal cages. 

Every pump is adaptable to an extra- 
ordinarily wide range of corrosive service, 
as the wet ends are available in twelve 
alloys and all parts can be made inter- 
changeable. The twelve alloys are 
Duriron, Durichlor, Durimet 20, Durco 
D-10, Chlorimet 2, Chlorimet 3, Monel, 
Pure Nickel, Inconel, Ni-Resist, Nickel 
Cast Iron and Cast Steel. This converti- 
bility prevents pump obsolescence due 
to progress changes. 

Detailed information is given on acces- 
sories and modifications. For your copy, 
use Reader Service Card. 


L—154. Pivot Polishing Machines—A 
4-page catalog piece issued by Hauser 
Machine Tool Corporation, Manhasset, 
N. Y., covers a line of Swiss burnishing 
machines, pivot polishing machines, grind- 
ing machines and attachments. The con- 
cern is the newly organized direct-dis- 
tributing representative of this well- 
known Swiss concern. Production men 
may receive copies by using the Reader 
Service Card. 


L—155. Parts Treatment Machines— 
American Machine and Solvents Com- 
pany, 101 Park Avenue, New York 17, 
N. Y., has published a 4-page bulletin 
describing three pieces of equipment for 
treating parts and their applications. The 
first is a horizontal rotary spray-washing 
machine with non-clogging, flat-spray noz- 
zles, fully accessible for adjustment. The 
second is a small, fully enclosed unit with 
a rotating receptacle for holding a work 
basket in oblique position during treat- 
ments. The third consists of a tank with 
a horizontally rotating, expanded-metal 
table on which is placed parts to be 
sprayed with the same type of nozzles as 
mentioned above. For your copy, use 
Reader Service Card. 
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PRICED 10 SELL! 


MOTORS 
GENERATORS 


Reliably Rebuilt 
1 YEAR GUARANTEE 


6/12 Volts 
1—8000/4000 Ampere, H-V-W 
Synch. M. D. 300 RPM 

2—6000/3000 Ampere, B. x O'C. 
with Chandeysson synch. motor, 

450 RPM 
2—5000/2500 Ampere, B. & O'C. 
with Chandeysson synch. motor, 

450 RPM 
Columbia, 


1—5000/2500 Ampere, 
690 RPM 
ee 000 Ampere, H-V-W, 690 
1—1250/625 Ampere, H-V-W, 850 
RPM 


1—1000/500 Ampere, Chandeysson, 
690 RPM 
Columbia, 


1—1000/500 Ampere, 
1150 RPM 

1—1000/500 Ampere, H-V-W, 1150 
RPM 

8—1925 Ampere Hobart, 6 volts 


12/24 Volts 

1—1000/500 Ampere, H-V-W 
synch. M. D. 900 RPM 

1—3000/1500 Ampere, Chandeysson 
Synch. M. D. 400 RPM 


10 V. to 60 V. 


Single Commutator 


1—200Ampere, 11/15 V. Gen. Elec. 
1—180Ampere, 14/18 V. Gen. Elec. 
1—200Ampere, 15 V. Master 
1—1000 Ampere, 15 V. Gen. Elec. 
1—300 Ampere, 15 V Star 
1—800 Ampere, 22/33 V_ Gen. Elec. 
3—1500 Ampere, 20 V. Elec. Prods. 
1—67 Ampere, 24 V. West. 
1—600 Ampere, 24 V. Reliance 
1—200 Ampere, 25 V. Star 
1—1000 Ampere, 25/35 V. Diehl 
1—300 Ampere, 25 V. Star 
1—175 Ampere, 25 V. Cr. Wh. 
1—500 Ampere, 32 V. Columbia 
2—100 Ampere, 30 V. Gen. Elec. 
1—200 Ampere, 30 V. West. 
2—9200 Ampere, 32 V. Gen. Elec. 
29—1500 Ampere, 32/40 V. Elec. 
Prods. 
1—1000 Ampere, 33 V. Gen. Elec. 
2—9200 Ampere, 42 V. Gen. Elec. 
3—1500 Ampere, 45 V. Century 
1—1500 Ampere, 50 V. Gen. Elec. 
2—800 Ampere, 50 V. Gen. Elec. 
1—400 Ampere, 50 V. Gen. Elec. 
6—1500 Ampere, 50 V. Elec. Prods. 
1—1000 Ampere, 60 V. Gen. Elec. 


L. J. LAND, Inc. 


136 GRAND STREET 
NEW YORK 13, N. Y. 
Established 1910 
CAnal 6-6976 
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A. E. S. Receives Certificate 
The Executive Secretary’s office has 
recently received a framed certificate 
which reads as follows: 
14 Pt Cloister Text, c. & l. c.— 
The Lehigh University 
Institute of Research 


This is to Certify that 
American Electroplaters’ Soc ety 
i, participating in a cooperative research 
program of the Lehigh University Insti- 
ture of Research devoted to the pursuit 
of more exact knowledge in science and 
in the applications of science to the 
affairs of modern life. 
(Signed) M. H. WuHrTaKER 
President. 


The letter which accompanied this cer- 
tificate, signed by H. A. Neville, Office of 
the Director, reads in part as follows: 

“The intent of this certificate is to 
express our sincere appreciation of your 
cooperation and support in the search for 
new knowledge and in the essential train- 
ing of research scientists. We trust that 
you will be pleased to accept this certifi- 
cate and proud to display it. 

“It is our opinion that industry and 
the universities share a common interest in 
the progress of education and research. 
It has been amply demonstrated at Lehigh 
University and at other institutions that 
a closer cooperation with industry can 
result in mutual advantages. We are 
therefore pleased that Lehigh University 
has the opportunity to cultivate this 
association with you, and we are hopeful 
that it will have significant value for all 
concerned”’, 

It is sincerely appreciated. 

A Correction 

Mr. W. R. Huey succeeded Mr. Man- 
ley Ross on A E S. Research Project 
Committee No. 10, not Mr. Malcolm 
Orr as incorrectly stated in the Novem- 
ber issue. 

Our apologies to Mr. Orr, who happily 
remains on the Committee. 


Tin Plate Movie Available 


President S. S. Johnston advises that 
the movie, “Tin Plate’’, which was made 
in the plant of Weirton Steel Company 
last summer, wil] be available for Branch 
showing following the ‘Can Makers” 
convention in Atlantic City in the latter 
part of January. Those desiring to use 
the film should address their request to 
Mr. S. S. Johnston, c/o Weirton Steel 
Company, Weirton, W. Va. 


Plate Distribution Research Started 


A. E.S. Research Project No. 11 on 
“Current and Metal Distribution in Elec- 
troplating” has been placed in Evansville 
College, Evansville, Ind., with Dr. Jolin 
Kronsbein as Project Director. 

The committee in charge of this project 
consists of Dr. R. A. Schaefer, Cleveland 
Graphite Bronze Company, Chairman; 
Dr. Harold J. Wiesner, Bendix Products 
Division, Bendix Aviation Corporation; 
and Mr. Leonard E. Weeg, National Lock 
Company. 

Dr. Kronsbein, who recently accepted 
the position of Professor and Head of 
Chemical Engineering at Evansville Col- 
lege, was previously in charge of develop- 
ment and research at Hoosier-Cardinal 
Corperation in Evansville and consultant 
on heat treatment. and electroplating for 
Illinois Tool Works in Chicago and Elgin, 
Illinois. Before that, until four years ago, 
he lived in England, where he developed 
the cuprous oxide plating rectifiers be- 
ginning in 1934, designed and built a 
number of full automatic plating ma- 
chines, and evolved a high speed brass 
plating bath capable of operation at 
25 to 30 asf, to mention only a few of his 
best known accomplishments. His ap- 
pointment to carry out the A. E.S. Re- 
search Project came as a result of his 
many important studies in that field. 

It is anticipated that at least two years 
will be required to provide a reasonable 
amount of information on this subject. 


1949 Convention Papers 


The Editorial Board met with Mr. 
Leslie Diveley, Educational Chairman for 
the Milwaukee Convention, in New York 
City on October 13. 

It is planned to devote one session to a 
symposium on “Plating as a Business” 
with invited speakers on several pertinent 
topics. Another session will be given over 
to A. E. S. Research which is now produc- 
ing such worthwhile results. A third ses- 
sion will be a Round Table discussion of 
practical plating problems. This leaves 
two or three sessions for other technical 
papers. 

Papers on electroplating and allied sub- 
jects are invited. A special invitation is 
given to the younger men of the Society who 
have presented papers before their Branches 
but who have not yet attempted to talk 
before a Convention. 

Request an offer form now from the 
Editor, American Electroplaters’ Society, 
P. O. Box 168, Jenkintown, Pa. 





Copies of January and March 
Issues Desired 

The Executive Office has only a few 
copies left of the January and March, 
1948 issues of PLATING. 

If those who do not plan to keep their 
copies would send them to P. O. Box 168, 
Jenkintown, Pa., their assistance will be 
very much appreciated. 
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Coming Events 


NEWARK BRANCH 
ANNUAL EpucATIONAL MEETING 
AND CHRISTMAS PARTY 
Saturday, December 18 
in Robert Treat Hotel, Newark, N. J. 
Educational Session at 2:00 P. M. 

Mr. A. W. Logozzo, President, Nutmeg 
Chrome Corporation and First Vice- 
President, A. E.S., “Bright Nickel and 
Decorative Chromium Problems” 

Mr. F. Oplinger, Manager, Electroplating 
Department, E. I. du Pont de Nemcurs 
& Company, Inc., “Copper Plating” 

Dr. E. M. Wise, The International Nickel 
Company, ‘Plating of Precious Metals” 

Banquet at 7:00 P. M. 
GEORGE WAGNER, Secretary 


BALTIMORE-WASHINGTON 
BRANCH 

The first meeting of the 1948-1949 
season was held in Mullineaux’s Lounge, 
Catonsville, Md., on October 12. 

The speaker of the evening was Dr. C. 
Frep GuRNHAM, Chemical Engineering 
Consultant, Hamden, Conn. He is also 
Chairman of A. E. S. Research Project 10 
on Disposal of Plating Room Wastes, 
which he discussed in his interesting talk. 
He emphasized the need for treatment of 
plant wastes to prevent pollution of 
streams, rivers and water supplies, 
pointed out the source and extent of 
pollution from various plating processes, 
and explained and evaluated methods of 
treating waste solutions of acids, heavy 
metals, chromates, alkalis, and cyanides. 

FIELDING OcBuRN, Secretary 


CHICAGO BRANCH 

The speaker at the meeting on October 
8 was Mr. H. Hassev of the Sturgis 
Products Company, who gave a talk ac- 
companied by movies on ‘Roto-Finish- 
ing’, a method for deburring, burnishing 
and polishing of metals by tumbling. It 
was greatly enjcyed by the 138 members 
and guests who attended. 

“Stu” KreNTEL of MacDermid, 
Incorporated, recently visited and saw 
many of his old friends here. Both he 
and his wife like California, in fact his 
wife did not accompany him on this trip. 

ArtTuurR G. BARTMANN, 
Correspondent. 


CLEVELAND BRANCH 
The guest speaker at the October 1 
meeting was Mr. C. E. MacKinnon of 
E. I. du Pont de Nemours & Company. 
Mr. McKinnon spoke about the use of 
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diaphragms in electroplating, and dwelt 
mainly on the mechanics of the dia- 
phragm and the effects of solution flow 
and free cyanide content on anode corro- 
sion in cyanide copper plating. 

At this meeting Miss Betty Luce, Re- 
search Chemist with Cleveland Graphite 
Bronze Company, became the first woman 
to be elected to membership in the 
Branch. 

There was some discussion on the per- 
ennial question of industrial exhibits at 
Annual Conventions. The general feeling 
of the members present was that such 
exhibits should be scheduled only once 
every three years. 

Harry Pocuapsky, Secretary 


DAYTON BRANCH 

The meeting on October 10 was held 
in the Engineers’ Club. 

As the scheduled speaker was unable 
to be present to deliver his address on 
‘Electropolishing’, one of our members, 
Frep Baucu of the Frigidaire Division of 
General Motors Corporation, volunteered 
to give the talk. He dwelled mainly on 
the practical aspects, such as selection of 
solution, its preparation and cost, poten- 
tials and current densities required, racks 
and racking, bath heating and cooling, 
etc., and especially what to expect from 
electropolishing. The spirited discussion 
which followed showed the great interest 
in this process. 

The October 12 plant tour of Electric 
Autolite Company Bumper Division in 
Sharonville was enjoyed by all who at- 
tended. All operations from start to fin- 
ish are performed in this plant. 

Frep Baucn, Secretary 


HARTFORD BRANCH 

The meeting on October 18 in Hotel 
Bond found seventy members present. It 
began with an interesting movie showing 
plating waste disposal plants and purifi- 
cation of streams and outlets, after which 
Mr. GeorGE B. HoGasoom reported on 
‘Latest Developments in Plating”’. 

Dr. Louis WEISBERG, well-known Con- 
sulting Chemist of New York City and 
Chairman of A. E.S. Research Commit- 
tee, spoke on the progress of the research 
activities and then discussed distribution 
of plate. 

Refreshments were served at the end 
of the meeting through the courtesy of 
the Chemical Corporation. 

Ravpu D. Cuase, Secretary 


LANCASTER BRANCH 

On Friday, October 8 at 2:00 P.M. 
forty-one members and guests assembled 
at the American Chain and Cable Com- 
pany’s York Plant. After a very interest- 
ing and educational tour of the plant, 
which makes chain and other allied prod- 
ucts, the group was entertained at a din- 
ner given by the company in the Home- 
stead Inn, West York. We were honored 


by the presence of Mr. GrorGE Scumipt, 
General Manager of the York Division, 
who spoke briefly about plating room 
wastes and what his company was doing 
about them. 

We then heard an excellent lecture on 
“Brass Plating’ given by Dr. A. K. 
GraHAM, Executive Secretary of the 
A.E.S. He was introducd by his old 
schoolmate, NorMAN GEBERT. Dr. 
Graham’s talk was well illustrated by 
graphs and charts showing the impor- 
tance of bath temperature and ammonia 
content in the control of the brass color. 
A question and answer period followed. 

Harry Hovis was appointed chairman 
of the Christmas Party. Seven member- 
ship applications were received. 

CHARLES SNYDER, President 


LOUISVILLE BRANCH 

The meeting on October 21 was held in 
Room 119, Speed Scientific Building, Uni- 
versity of Louisville. 

Mr. ArtHurR OERTEL of the J. V. 
Pilcher Company reported in a most in- 
teresting manner his activities during the 
Atlantic City Convention. StTaniey J. 
Beyer, who previously had been ap- 
pointed Branch Research Committee 
Chairman, then spoke “off-the-cuff” on 
brass plating. His talk might have been 
titled, “How Little We Know About 
Brass Plating”. LisBrRARIAN ALLISON fol- 
lowed with details of the processes used 
in chromium plating of gun _ barrels. 

Mr. C. BoHANNAN was scheduled to 
follow with additions to Mr. Allison’s 
talk, but time was running short and his 
presentation was withheld until some 
future date. 

StaN.eY J. Beyer, Secretary-Treasurer 


MELBOURNE BRANCH 

The thirty-seventh regular meeting of 
the Branch was held in the Victorian 
Chamber of Manufactures on 27th Sep- 
tember with thirty-five members and 
visitors present. 

After a short business session Lipra- 
RIAN H. TEAGUE introduced the two 
speakers for the evening. Mar. H. I. Lrt- 
TAUER spoke on “The Dyeing of Anodised 
Aluminum” and was followed by Mr. C. 
E. Naytor who discusséd “The Colora- 
tion of Stainless Steels”. Both speakers 
illustrated their excellent talks by 
handing specimens to the audience, and 
were kept busy answering questions for a 
considerable time. 

Joun J. Date, Honorary Secretary. 


MONTREAL BRANCH 

Twenty-three members and guests at- 
tended the Fall opening meeting in Mount 
Royal Hotel on September 14. 

The meeting was devoted to reports on 
the Atlantic City Convention by some of 
the members who attended. Three speak- 
ers, J. H. Feevey, F. R. Lunn, and J. 
CouURTEMANCHE, had derived much bene- 
fit from and greatly enjoyed the Indus- 
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trial_Finishng Exposition. G. R. Davin- 
SON considered the convention very suc- 
cessful in view of the distance from cer- 
tain industrial centers, but J. D. Fatr- 
BAIRN expressed regret that there were no 
plating plants in the immediate vicinity 
that could have been visited. J. CourtTE- 
MANCHE found the Technical Sessions too 
technical. 
Two new members were elected. 
B. MENpDE:s, Secretary-Treasurer 


NEWARK BRANCH 

Fifty members and guests attended the 
meeting on October 1, at which one appli- 
cant was elected to membership and four 
new applications were received. There 
were also two out-transfers, one in-trans- 
fer, and three suspensions for non-pay- 
ment of dues. 


The annual dues were raised from $8.00 


to $10.00 per year, starting with the fiscal 
year which begins on April 1, 1949. 
PRESIDENT ZACHARY IRENAS appointed 
Horace Smita and Jonn De Varies Co- 
Chairmen of the Christmas Party. These 
men will appoint other members to serve 
on the committee. 

LIBRARIAN Epwin BoweErMAN then in- 
troduced Dr. WaLter R. Meyer, Presi- 
dent of Enthone, Inc., who presented a 
very interesting paper on “Preparation of 
Metal Surfaces for Electroplating’. His 
talk was supplemented by many slides of 
photomicrographs of metal surfaces and 
drawings of how surface active agents 
might look structurally and their activi- 
ties in cleaning solutions. Each member 
and guest attending received a copy of 
the paper. Questions asked at the conclu- 
sion of the talk dealt with the use of sili- 
cate cleaners, cleaning of zinc base die 
castings, testing for the life of a cleaner, 




































FOR CLEANING RINSING - DEGREASING - 


A complete line of OPTIMUS Equipment is 
available in standard and special sizes to 
meet every metal parts cleaning problem and 
allied processing applications. 

OPTIMUS VAPOR DEGREASERS are available 
in all various types and stages, straight vapor, 
vapor-spray, liquid-vapor and combinations of 
these. All sizes from simple batch type de- 
greasers to custom built monorail or cross 
rod conveyor models. 

OPTIMUS METAL PARTS WASHERS — single or 
multiple stage — screw or conveyor, mesh belt 
or monorail types. Can be applied to a wide 
range of operations as well as the handling 
of rust preventatives and other coatings. 


OPTIMUS DRYERS embody a specially de- 
signed system of directional air jets which 
assure spotless drying after plating or polish- 
ing and before subsequent painting, plating 
or lacquering. 


Submit your metal parts cleaning probiem to 
our engineering staff. 


Distributors of 
“Midsolv” 
A Perchlorethylene Degreaser Solvent 


“Triclene D” 
A Trichlorethylene Degreaser Solvent 


. ‘Send for complete catalog and 
additional information 


OPTIMUS EQUIPMENT COMPANY 


13 Water Street Matawan, N. J. 
Offices in principal cities 








OPTIKIUS EY EQUIPMENT 


+ PICKLING AND DRYING OF METAL PARTS 








1266 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 893. 


etc. Dr. Meyer’s answers were clear and 
to the point. 

By an oversight, the election of Hor- 
ACE H. Situ to honorary membership of 
the Branch was omitted from the report 
of the September 17 meeting. Mr. Smith 
is one of the founders of the A. E. S. and 
a Past President and Honorary Member 
of the Society. 


NEWARK BRANCH 

The meeting on October 15 was at- 
tended by sixty members and guests, 
among them Drs. R. M. Wick and 
G. DuppeRNELL and Messrs. K. G. 
SopERBERG and Davip CLarin from other 
Branches. The two latter said a few 
words, complimenting the Branch on the 
manner in which it is being run. 

Four men were elected to membership. 
There were also one new application for 
membership and one out-transfer. 

JoHnN De Vries, Chairman of the 
Christmas Party, announced that it will 
be held on December 18 in the Robert 
Treat Hotel. Ep Bowerman had lined 
up speakers and PauL OLDAM was hard at 
work on the entertainment. 

Librarian Bowerman then introduced 
Dr. Louis V/EISBERG, Consulting Chem- 
ist, New York City, who spoke on 
“Smoothing Action in Nickel Deposi- 
tion”. In his well presented talk Dr. Weis- 
berg gave a description of the method of 
measuring surface characteristics by the 
brush analyzer technique and showed nu- 
merous slides illustrating the surface pat- 
terns of steel. The data presented dem- 
onstrated how the leveling action of nickel 
from a 9H modified solution on steel 
increased with the temperature and de- 
gree of agitation of the bath and through 
reduction of most impurities in the solu- 
tion. Brightness is not necessarily a re- 
sult of leveling action. Over fifteen 
questions were asked at the conclusion of 
his presentation, dealing with such topics 
as commercial aspects, the leveling action 
of nickel from other solutions, applica- 
bility of the method to other metals, and 
effect of the nickel deposit, undercoating 
of copper, and anodic etch on the smooth- 
ing action. 

S. S. Frey, Recording Secretary 


NEW HAVEN BRANCH 

At the meeting on October 12 TEcHNI- 
cAL CHAIRMAN Matcoim A. Orr intro- 
duced Mr. Ricwarp Roy Roscog, Gen- 
eral Foreman of Finishing of Tubular 
Rivet and Steel Company, Wollaston, 
Mass., who spoke about ‘“‘Processing and 
Finishing Parts in Bulk’’. He also showed 
a large display of plated finishes, among 
them fine examples of barrel chromium 
plated parts. 

B. J. GAFFNEY, Secretary-Treasurer 


PHILADELPHIA BRANCH 
Mr. Mart Mott, Design Engineer with 
Hanson-Van Winkle-Munning Company, 
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was the speaker on October 22. His talk 
on “Full Automatic Plating Conveyors” 
was illustrated with moving pictures 
showing several typical large operations 
in use. 

The Secretary spoke on the activities 
and scope of the Branch Employment 
Committee. He suggested that the mem- 
bers avail themselves of the opportunity 
to make it the clearing house for situations 
yacant or wanted. 

LiprARIAN ALBERT Hrrscu presented 
a motion that a committee be appointed 
to determine if a day course in electro- 
plating could be established in the Phila- 
delphia Public Schools. The motion car- 
ried, and PRESIDENT RopGers advised 
that the committee appointments would 
be announced at the next meeting. Mr. 
Hirsch also pointed out what an impor- 
tant aid the A. E.S. Manual for Electro- 
platers’ Science Course could be to in- 
structors in electroplating. 

The question box brought forth the 
following: 

Q. 1. What is the cause of rainbows in 
chromium plate? A. Low sulfate ratio, 
low current density, differences in tem- 
perature at different levels of the tank, 
faulty cleaning. 

Q. 2. How should 500 gallons of 
phosphoric acid be treated for dumping? 
A. Mix with a lime slurry before dumping. 

Q. 3. How should lead-alloy slush cast- 
ings be prepared for copper, nickel and 
chromium plating to prevent blistering? 

A. A minimum amount of cleaning 
should be done, using a mild cleaner, fol- 
lowed by a weak acid dip. 

I. Wm. Marcovitcn, Secretary 


PITTSBURGH BRANCH 


On October 14, thirty-four members 
were present for the dinner meeting and 
fifty-four members for the business and 
educational meeting in the Sheraton 
Hotel. 

Following the showing of a moving pic- 
ture of the 1946 season of the Pittsburgh 
Steelers Football Team and the election 
of eight new members and acceptance of 
one in-transfer, Dr. Epwin Martin of 
Inland Steel Company gave a very inter- 
esting and informative illustrated lecture 
on “Electrolytic Tin Plate”. A very 
enthusiastic discussion ended the meeting. 
GLADE B. Bowman, Secretary-Treasurer 


PROVIDENCE-ATTLEBORO 
BRANCH 

A business meeting of the Executive 
Board of the Providence-Attleboro Branch 
was held in the offices of Technic, Inc., 
on August 16 to formulate plans for the 
activities of the Branch during the com- 
ing year. 

At the September 20 meeting in the 
Sheraton-Biltmore Hotel, Mr. M. C. 
WeLker of the Ion Exchange Products 
Division of American Cyanamid Com- 
pany discussed applications of “Deion- 
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ized Water in the Plating Room” for the 
final rinse to eliminate spotting and to 
make up plating solutions. Recovery of 
precious metals and elimination of waste 
products from rinse waters by means of 
cation exchange resins were also treated. 
Mr. Welker showed the American Cyana- 
mid 16-mm film, Water, 
which demonstrated 
the uses of deionized water and the manu- 
facture of the resins. 


sound-color 
Water Everywhere, 


A pictorial presen- 
tation purification process is an interest- 
ing part of the film. 

Ropert MacLacHian was appointed 
chairman of the local Research Fund Com- 


mittee. Other members of the committee 
are Ernest Hoar and Joun Broap- 
BENT, JR. 

Attendance was forty-six including 


seven guests. 

Mr. Wes.LeEY CasseELt, Lea Manufac- 
turing Company, Waterbury, Conn., was 
the speaker at the October 18 meeting. 


His talk on “Plating Room Engineering” 
was well received and promoted consider- 


ble discussion. The full paper is published 
in the 1948 Platers’ Guidebook. 
One applicant was elected to member- 
ship and there was one in-transfer. 
Epwarp A. Parker, Secretary 


ROCHESTER BRANCH 

‘l‘hree new applications for membership 
were received at the meeting on October 
15. Ray BERGHOLD was elected Chairman 
of the Christmas Party which will be 
held on December 18. 

Mr. A. J. CHANDLER of the Osborn 
Brush Company gave an interesting talk 
on “The Use of Brushes in Metal Fin- 
ishing”. It was illustrated with slides, 
samples of parts which had been finished 
with brushes, and samples of various 
types of brushes manufactured by his 
company. 

JAMES WEAVER, Secretary 
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The Compress Polishing Wheel is only one of many Divine products — Buffs, Polish- 


ing Wheels, Contact Wheels, Lathes, 
Divine for the complete line! 


Automatics, and hundreds of other items! It’s 


For complete information write for Divine Compress Wheel folder 
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UTICA I, 


N.Y., U.S.A. 
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CLEANSES and PURIFIES 
zine solutions. 


IMPROVES appearance of 
Zine. 


CUTS DOWN on expensive 
«zine brighteners”. 


Learn about it—WNo obligation 


sephur Products Co. /nc. 


Greensburg. Pa. 9 
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FOR QUICK DELIVERY... 


Our central Jocation and mod- 
ern equipment are your assur- 
ance of quick delivery and 
lower shipping costs. 





National Rack Company manu- 
factures all types of plating 
racks to its own or your design, 
or will insulate racks made by 
others. At the present time, we 
can offer 10 days to two weeks 
delivery on any quantity of new 
racks and two days delivery on 
insulation work. 





All racks we manufacture are equipped with NARACO Removable 
Work Holders*—PLUS special rack insulation that will not con- 
taminate your electroplating solution, nor disintegrate while in use— 
guaranteed for one year of normal treatment. 


NATIONAL RACK Gypay 


22-06 MORLOT@«<. FAIR’ LAWN, N.J. 
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ST. JOSEPH VALLEY BRANCH 

Twenty-three members and guests were 
present at the regular monthly dinner 
meeting in Hotel Elkhart on October 6. 
One application for membership was 
received. 

Mr. Ray V. Dawney, Rectifier Engi- 
neer of the General Electric Company, 
delivered a very interesting talk entitled, 
“Around the Clock with the Rectifier”, 
His subject was illustrated with a series 
of slides showing the many uses for recti- 
fiers in every day life. In connection with 
plating, Mr. Dawney spoke on the impor- 
tant types of rectifiers used today, paying 
particular attention to the current and 
voltage overload characteristic as well as 
to precautions to be observed in installa- 
tion and maintenance to assure proper 
performance. 

Mr. Dawney was followed by Mr. Linx 
of General Electric Company, Detroit, 
who presented a comparative analysis of 
cost and efficiency of various types of rec- 
tifiers used in plating. It was the conten- 
tion of both speakers that the life of the 
rectifier compares well with the life of 
the generator and that for certain types 
of installations rectifiers were the more 
suitable. A brief question and answer 
period followed. 

Victor E. Pererson, Secretary-Treasurer 


SOUTHEASTERN BRANCH 

The meeting on October 14 was pre- 
sided over by Davip GriFFIN in the ab- 
sence of the president. It was held in 
the dining room of the Roebuck Country 
Club, Birmingham, Ala. 

The speaker, Mr. Arntour W. Lo- 
Gozzo of the Nutmeg Chrome Corpora- 
tion, Hartford, Conn., gave a very in- 
structive, illustrated talk on “Bright 
Nickel and Decorative Chromium Prob- 
lems”. The discussion which followed 
indicated deep interest in the subject. 

The question as to the desirability of 
meeting in other towns than Birmingham 
and Atlanta in order to encourage wider 
membership was referred to committee. 

Dr. Frep W. Cox, Jr., of the Southern 
Research Institute, Birmingham, was 
appointed chairman and H. Y. Carson 
member of the Branch Research Com- 
mittee. 


~ 


Wo. T. Weymouth, Secretary-Treasurer 


SYRACUSE BRANCH 

The meeting in the Hotel Syracuse on 
October 18 featured Mr. Pauw Swartz of 
the L. C. Smith and Corona Typewriters, 
Inc., who presented his paper on ‘“Con- 
veyorized Spray Painting Systems’. At 
the conclusion of the talk considerable 
time was spent discussing problems which 
might come up on an installation of this 
sort. The attendance numbered twenty- 
eight. 

Hereafter the monthly meetings will 
be held in the Hotel Syracuse on the third 
Monday of each month. 

V. P. McConne .., Secretary 
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Plating Activities 
(Continued from page 1227) 


ganese. If means could be found to 
stabilize the 6-manganese, other than 
keeping it in a refrigerator, this metal 
might find application as a_ protective 
coating. 

Dr. W. A. Wesley and H. R. Copson 
of The International Nickel Company have 
found that up to 0.00003 inch thick nickel 
immersion deposits on steel can be had 
in nickel chloride solutions. Very thin 
deposits have been used in the prepara- 
tion of steel for fire-enameling for many 
years but have not been closely con- 
trolled. The present heavier deposits can 
be made adherent by high-temperature 
heat treatment. 

Plating of high tin-zinc alloys from 
stannate-cyanide baths was the subject 
of a paper by J. W. Cuthbertson and R. 
M. Angles of the Tin Research Institute, 
Middlesex, England. The resulting coat- 
ings had almost constant composition over 
a wide range of current densities and 
were said to be superior in rust protec- 
tive value to equally thick zinc or cad- 
mium coatings and easily solderable. 

A new bath for nickel plating making 
use of the orthophosphates was described 
by Dr. C. B. F. Young and E. S. Rosz- 
kowski of Brooklyn Polytechnic Insti- 
tute. The coatings were matte and 
adherent. 

I. Larson of E. I. duPont de Nemours 
& Company and R. W. Moulton and G. 
L. Putnam of the University of Washington 
reported the physical properties of iron 
deposited from the ‘““Ekko”’ chloride bath. 
Average tensile strength varied from 
37,700 to 68,700 psi with elongations of 
0 to 12.5 per cent, the main bath varia- 
ble being pH. 

The work on electrowinning of chro- 
mium from trivalent chromium baths now 
carried on at Boulder City, Nevada by 
U. S. Bureau of Mines and reported by 
R. R. Lloyd may in time become impor- 
tant to the chromium plater who gets 
tired of his low-efficiency hexavalent- 
chromium processes. 

Finally, plastic coatings and_ their 
anodic deposition were described by Colin 
G. Fink and Morris Feinleib of Columbia 
University. The low tank voltages used 
were especially interesting. 

The meeting with its accent on new 
development was most stimulating to 
the many research workers and engineers 
who attended. 





CORRECTION 


The footnote on page 1110 of the No- 
vember issue should read: ‘‘See also C. 
Hi. Faust, ‘Electropolishing—What Is Its 
Status Today’? Proc. Am. Electro- 
laters’ Soc. 33, 49-74 (1946), and J. 
Mazia, ‘Electrolytic Polishing Theory 
and Practice’. Monthly Rev. Am. Elec- 
troplaters’ Soc. 34, 937-944 (1947)’.— 
EpiTor. 
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Trademark Reg US. Pot Office 


DIE CASTING COMPANY 
REPORTS «ee (NAME ON FILE) 


“ONE MAN CAN DE-BURR 
AN AVERAGE OF 12,000 
PIECES IN FIVE HOURS.” 





Unretouched illustration shows die cast plumb- 
ing fixture at left before Roto-Finish de-burr- 
ing and finishing; at right after Roto-Finishing. 


Roto-Finish eliminates the great bottle- 
neck in modern production. Hand fin- 
ishing is slow, inaccurate, and requires a 
large labor force. Roto-Finish processes 
quickly, uniformly, and without loss of 
tolerance, enormous quantities of intri- 
cate castings and precision parts of steel, 
brass, aluminum, magnesium, stainless and 
nickel steels. Send samples for processing. 
(Include finished part for guide.) o 
obligation. 


THE STURGIS PRODUCTS CO 
413 JACOB ST., STURGIS, MICHIGAN 


FOREIGN LICENSEES: 
Frederic B. Stevens of Canada Limited 
Windsor, Canada 
Roto-Finish Limited, London, England 
A. Flavell Pty. Ltd., Melbourne, Australia 


ROTO-FINISH 


THE ENGINEERED 
MECHANICAL FINISHING PROCESS 
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Adhesion of Electrodeposits 


(Continued from page 1221) 


Dear Mr. HoruHersa.t: 


I am very glad to have your comments, 
as I am well aware of your extensive in- 
terest and splendid work on the subject 
of adhesion. 

As you say, we are basically in agree- 
ment that the situation is confusing and 
needs clarifying. Our disagreement is 
principally in the selection and definition 
of terms. Yet, I have the impression that 
you do not desire to recognize two inde- 
pendent situations of great practical im- 
pertance, regardless of what name we 
give them. I am referring, of course, to 
Fig. 2 in the March article. When a 
plated part fails near the plate for rea- 
sons not associated with the workmanship 
of plating, a condition exists entirely 
separate from simple detachment of the 
plate due to poor workmanship. One 
situation is related to metallurgical prop- 
erties of the metals and the other to the 
workmanship in finishing and _ plating. 
Each needs its own term and should not 
be referred to as a matter of “degree”’. 

When the “adhesive strength” of a 
plate at the interface between itself and 
the “surface’’ of the basis metal exceeds 
the strength of either metal, there is no 
practical need to know the numerical 
value defining the strength at the precise 
interface. Adhesion has been too loosely 
used to cover all types of failures. 

According to my definition of “adhe- 
sive strength’, there is only good and 
poor adhesion. In my opinion, there is 
no need to consider the situation of a non- 
metallic film between plated coating and 
basis metal. This relates either to poor 
workmanship or to an improper applica- 
tion and should not be allowed to confuse 
the issue. 

“Adhesion” has been most extensively 
used to define the “stick” of a plated 
coating. Shear strength and _ tensile 
strength are inherently associated with 
plated coatings and need separate identi- 
fication in the consideration of any 
quality discussion. 

You say, “As I pointed out in my reply 
to the discussion, the most that could be 
said about the adhesion of this cadmium 
to this nickel was that it was greater than 
the strength of the cadmium—how much 
greater no one can say.” With this, I 
agree. I would add that one cannot and 
should not ask for more. According to 
my proposed selective definitions, I would 
interpret this situation by saying that 
the bond strength is clearly and quanti- 
tatively defined by the tensile and shear 
strength of the cadmium plate. These 
are strengths having meaning to an engi- 
neer who must prescribe the service needs. 
I would also say that, as you pointed out, 
we do not know the actual adhesive 
strength across the cadmium-nickel inter- 


face and that we do not need to know the 
precise quantitative value. The “adhe- 
sive strength” is good; whether it is 75 
per cent, 80 per cent, or any other per 
cent of perfect is of no practical conse- 
quence. 


On the other hand, if the part had 


failed at less than the strength of the cad-_ 


mium plate, ‘‘adhesive strength” might. 
have been poor or the cadmium plate 
might have been inferior. Only a careful 
examination would show which one. Or, 
as my Fig. 2 shows, the basis metal itself 
might cause the incorrectly interpreted 
“poor adhesion’’. 

It is difficult to adequately discuss a. 
topic such as this one by letter, but [ 
appreciate your interest in doing so. [ 
believe that your comment, “I do not 
think that the term used to describe this. 
interfacial strength is at all important 
provided that it distinguishes between 
the strength of bond at the metallic inter- 
face and the mechanical force required to: 
separate the coating irrespective of where 
fracture takes place; and that the terms 
selected do not in any sense in which they 
may legitimately be used contradict the 
ordinary, everyday meaning of words”, 
incompletely covers the situation. It is 
important to identify where the fracture 
occurs if fabricators, metallurgists, and 
platers are to produce cooperatively the 
best product performance. 

The situation has relatively little impor- 
tance in the field of decorative and pro- 
tective plating against mild corrosion, 
but is very important for successful use 
of electrodeposited metal coatings in engi- 
neering applications such as bearing manu- 
facture, building up of worn parts, sur- 
facing for high-temperature erosion where 
high strength is required, etc. 

My chief concern is with the fact that 
poor adhesion implies poor workmanship 
in the finishing department, many times 
unjustly and incorrectly. I want a term 
that identifies the nature of the failure 
when a plate comes off. I would like to 
have words.that need no qualifying 
comments. 

In closing, I agree with your closing re- 
mark that our main disagreement is in 
selection and definition of words. This 
will always be arbitrary, and I too be- 
lieve that Americans and Britons should 
agree on terminology. 


Sincerely yours, 


(Signed) Cuartes L. Faust. 


Further comments on this subject are in- 
vited. Of special interest would be reporis 
on new methods of measuring “bond 
strength,’ not covered by Dr. Ferguson's 
survey.—EDITOR. 
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Membership Teport- 


of the American Electroplaters’ Society 


Elections 


ADELAIDE BRANCH: P. Nash 
BALTIMORE- WASHINGTON 
BRANCH: George E. Best, Harry B. 
Chew, Sr., Victor Zentner 
BRIDGEPORT BRANCH: L. C. Bennett, 
N. Genovese, R. J. Peck, A. W. Sweet 
CHICAGO BRANCH: John Liez, T. J. 
Malicki, King Ruhly, Albert H. Smith, 
William R. Strelow 
CLEVELAND BRANCH: H. C. Deich- 
ert, Betty Luce, Joseph Mutko 
COLUMBUS BRANCH: Harold P. Edel- 
stein, Grover C. Mills 
DAYTON BRANCH: J. A. Cappi, Ralph 
Casey, G. D. Comer, E. D. Cummins, 
R. Kuhbander, P. Herring, L. Lindsey 
DETROIT BRANCH: Paul P. Chevis, 
Henry W. Grikscheit, Orlo P. Portman, 
William P. Reece, Albert Reinick, R. A. 
Saunders, Elwood L. Scholl, Paul W. 
Sheppard, Hoffman Stone 
HARTFORD BRANCH: W. L. Acker, 
E. L. Hack, H. Maynard, Robert V. 
Sanford, J. K. Werner 
JACKSON-LANSING BRANCH: R. P. 
Blake, L. B. Johnson, C. C. Nicholas, 
R. C. Waugh 
NEWARK BRANCH: Correction: Ste- 
phen Wray, Jr., elected in error 
PROVIDENCE-ATTLEBORO 
BRANCH: Edward C. Garabedian 
LOUISVILLE BRANCH: John Kehrer 
ST. JOSEPH VALLEY BRANCH: 
Charles S. Shue 
SYDNEY BRANCH: M. W. Brown 
WATERBURY BRANCH: L. H. Maker 
MEMBERSHIP -AT-LARGE: Vicente 
Massuet Grau, P. M. Makadia 
Reinstatements 
BALTIMORE- WASHINGTON 
BRANCH: Jules Horlick 
PHILADELPHIA BRANCH: H. Wright 


Transfers 

R. E. Pettit to Chicago Branch; E. J. 
Roehl from Newark Branch to Cleve- 
land Branch; T. R. Smith to Detroit 
Branch; H. C. Schlaupitz from Hart- 
ford Branch; W. G. Sheane from New- 
ark Branch; F. L. Hintze from Newark 
Branch; Charles Geldzahler from New 
York Branch; Harold Frohwitter from 
Philadelphia Branch; William R. Pfeif- 
fer, Jr., from Philadelphia Branch; 
Donald Morris to Syracuse Branch; R. 
M. Norton from Syracuse Branch; W. 
E. Bruse from Louisville Branch; 
George Perkins to Louisville Branch; 
Ronald Shaw to Pittsburgh Branch; 
Herbert K. De Long to Saginaw Valley 
Branch 
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Membership New Net Change in Per Cent 

May 1, 1948* Members Membership Net Change 
FIRST GROUP 
co re 143 9 + 9% + 6.6 
CLEVELAND........... 190 13 +11 + 5.8 
EE ccccvenceenews 407 15 +13% + 3.3 
icin agg ceca is 163 3 +3 + 1.8 
BRIDGEPORT .......... 154 7 gigi = (eat 
I ies slack engin 280 7 — 2 — 0.7 
LOS ANGELES.......... 234 1 — 3 — 1.3 
GRAND RAPIDS........ 148 on — 3% — 2.4 
MEW YORR............ ¥ 9 — 6% — 2.4 
PHILADELPHIA........ 205 7 — 8 — 3.9 
WATERBURY..... jaa 128 3 -11% — 9.0 
ON 150 5 —21 —14.0 
PITTSBURGH ........... 149 1 —21 —14.1 
CHIPCAGO. .. cic ceecss 445 13 —78% —17.6 
SECOND GROUP 
REP oper eran 91 23 +18 +19.8 
NEW HAVEN........... 110 5 +5 + 4.5 
bs sis ow neue 94 5 + 2% + 2.7 
MILWAUKEE........... 124 6 + 3 + 2.4 
INDIANAPOLIS. ........ 103 rs + 2 + 1.9 
| ee ee 90 7 +i + 1.1 
PROV.-ATTLEBORO..... 117 6 +1 + 0.9 
NB + | | a 
re 8 8=©=60odr i (it—*«C nm 
ei bi!) 80 - - & — 0.6 
BALTIMORE-WASH.. 96 3 — 4% — 4.7 
fo) | Shy » Sr 77 2 — 5 — 6.5 
ROCHESTER........... 120 3 — 9% — 7.9 
ST. JOSEPH VALLEY... 98 3 —-11% —11.7 
THIRD GROUP 
SAGINAW VALLEY..... 38 7 +14 +36.8 
MELBOURNE ........... 68 2 +12 +17.6 
ADRLAGOe.......22... ©& 14 +10 +15.4 
LOUISVILLE............ 18 3 + 2 +11.1 
MONTREAL............ 68 3 + 3% + 5.6 
JACKSON-LANSING..... 64 6 + 24% + 3.9 
LANCASTER ............ 46 2 + 1 + 2.2 
eo) |) 38 7 + % + 1.3 
ROCKFORD........ os Me)0Ct*t*t Cet (wee CCtC“‘(<‘il 
SYRACUSE............. 66 8 - — 0.8 
SPRINGFIELD.......... 53 1 -—2 — 3.8 
eee 7 - —4 — 5.5 
SOUTHEASTERN ....... 49 2 -15 —30.6 
Ee ere 114 297 +28% +25.0 
TOTAL, A.G.B........6055. 5,260 256 —59 - 1.1 

Active Membership, November 5, 1948................. 5,201 
*Subject to correction. 
tIncluding 21 in Allentown-Reading ‘Branch. 
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Resignations 

BALTIMORE- WASHINGTON 
BRANCH: Wilbert S. Ermlich, Robert 
Seegmiller 

COLUMBUS BRANCH: Iver Igelsrud, 
Waldemar Ruemmler, Elmer Stephen 

DAYTON BRANCH: Robert H. Ball, 
Virgil C. Hutton 

DETROIT BRANCH: D. C. Fisk, C. 
Mascola 

GRAND RAPIDS BRANCH: Carl F. 
Wallgren 

LOUISVILLE BRANCH: W. H. Hopkin 

PROVIDENCE-ATTLEBORO 
BRANCH :George Breault,Alfred Nelson 

MEMBERSHIP-AT-LARGE: David F. 
Green 

Suspensions 

BALTIMORE-WASHINGTON 
BRANCH: Grace E. Riddell 

BRIDGEPORT BRANCH: Joseph B. 
Filardo, Edward F. Hill 

COLUMBUS BRANCH: Edwin J. Gel- 
dien, Harry G. Ingle, Harvey G. Orwick 

CHICAGO BRANCH: Joseph H. Bacha, 
Leonard R. Bartnek, Raymond T. 
Batina, Joseph K. Bavuso, R. C. 
Bender, R. J. Bilbo, Ray Blaydes, Wil- 
liam F. Bowler, Jack Bryden, Henry 
Cannon, Jack Closs, Carol B. Curtis, 
Thomas W. Dobson, Michael  D. 
Dougherty, John Epert, Frank R. 
Erskine, Edward J. Fox, John D. Gam- 
ble, H. J. Gausing, Stuart D. Goodwin, 
Jr., T. W. Graff, David F. Greenblatt, 
Gordon Grow, John P. Guiminski, E. E. 
Hawkinson, G. B. Higdon, Victor A. 
Holmes, Bernard F. Janetzke, F. John- 
sen, H C Johnson, E. A. Keyser, Evon 
G. Kontas, Charles Lang, Charles L. 
Laven, P. Lawkis, Clifford A. Lebber, 
Walter Lockerbie, Ray McCormick, 
James F. McNamara, R. V. Miner, 
Sam Mogavero, John L. Muller, Dan 
Neal, Arthur B. Olsen, C. Oswald, 
Frank Overholt, Willard H. Petersen, 
Ambrose L. Pietrowicz, G. L. Rein- 
hardt, Joseph Reinholz, Elmore M. 
Relitz, C. Rott, Frank Ruczko, Josef 
Schmidt, John G. Schneider, William 
Shepherd, John I. Smiljanic, W. F. 
Starnes, Ernest Stenberg, Leonard G. 
Swanson, Louis Sweda, Tello Toci, M. 
Woodman Tufts, Joseph J. Trutty, 
Ralph J. Urban, V. E. Van Stone, Leon 
Walkowiak, Edward Wardzala, Harry 
J. Wexmeyer, A. Forest Wells, Jr., 
Robert M. Wilcox, John P. Wiley, 
Edward J. Witkowski, Elmer Witte. 
John Ziemski 

DAYTON BRANCH: K. G. Brown, E. 
L. Geiger, Clifford Ryan 

HARTFORD BRANCH: Raymond Gre- 
zel, J. H. Kaiser, Phyllis A. Martin, 
Dave Morrison, Anthony J. Samal, 
Stephen Wray, Jr. 

NEWARK BRANCH: Anthony Di 
Nardo, Fred Marrazzo, Henry W. Lovett 

SOUTHEASTERN BRANCH: Victor 
Baran, W. D. Clark, R. C. Davis, Her- 
bert De W. Metheny, R. E. Norman, S.B. 
Smith, Paul Stevens, Coy J. Whitworth 
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Where chrome contamination = 
is a problem 





Wyandotte No. 90 is a heavy-duty reverse current electro- 
cleaner designed to remove fabricating compounds and smut 
from ferrous parts before plating. B 


Because of its extremely high chrome tolerance, it is espe- 
cially valuable when used in automatic equipment where the 


E 
work is not re-racked prior to chrome plating. With No. 90 
in the cleaner tank, there’s little danger of the chrome trapped 
in plating racks contaminating the solution. t 


No. 90 contains special ingredients which condition the 
solution water and improve rinsing. It does not foam exces- ‘ 
sively and has long life in solution. It is highly recommended 
for cleaning magnesium castings, copper, bronze, iron, beryl- 
lium copper and many alloys. 


Why not get all the facts on this specialized Wyandotte 








Product? Remember, too, that 
Wyandotte makes the complete 


THM an dotte line of metal cleaners. For infor- 
yanaon om. mation, just call your nearest 


Wyandotte Representative. 











WYANDOTTE CHEMICALS CORPORATION 
WYANCOTTE. MICHIGAN e SERVICE REPRESENTATIVES IN 88 CITIES 
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PD Officers and Branches of the American Electroplaters’ Society 








A. E.S. OFFICERS 


re S. S. JOHNSTON 
Weirton Steel Company, Weirton, W. Va. 
First Vice-President......... A. W. LOGOZZO 


Nutmeg Chrome Corporation, 

79 Chapel Street, Hartford 3, Conn. 
Second Vice-President........... W. J. NEILL 
Columbus Metal Products, Inc., 

767 W. 4th Street, Columbus 8, Ohio 
Third Vice-President........... Cc. F. NIXON 
Fisher Body-Ternstedt Division, G. M. C., 
6307 W. Fort Street, Detroit 9, Mich. 


Past President............... K. M. HUSTON 
3208 Tyndale Avenue, Baltimore, Md. 
Executive Secretary.......... A. K. GRAHAM 


P. O. Box 168. Jenkintown, Pa. 


A. E. S. RESEARCH COMMITTEE 


Chairman........... DR. LOUIS WEISBERG 
71 W. 45th Street, New York 19, N. Y. 
I. ausia caesivass The Executive Secretary 


LOCAL BRANCHES 


ADELAIDE, AUSTRALIA. Secretary, C. J. Cocks, 37 Myal 
Avenue, Kensington Gardens, S. A., Australia. 

ALLENTOWN-READING meets third Thursday of each 
month. Secretary, H. E. Fennell, Box 628, R. D. 2, Read- 
ing, Pa. 

BALTIMORE-WASHINGTON meets second Tuesday of Octo- 
ber, December, February, and April in Baltimore, and of 
November, January, March. and May at the National Bureau 
of Standards, Washington, D. C. Secretary, Fielding Ogburn, 
9607 Riley Place, Silver Spring, Md. 

BOSTON meets first Thursday of each month in Hotel Statler. 
Secretary, Dr. George P. Swift, 53 Galen Street, Watertown 
72, Mass. 

BRIDGEPORT meets first and third Friday of each month 
in Barnum Hotel. Secretary-Treasurer, Joseph G. Sterling, 
134 Colony Street, Bridgeport 8, Conn. 

BUFFALO meets second Friday of each month in Markeen 
Hotel. Secretary, H. A. Fudeman, 534 W. Ferry Street, 
Buffalo 13, N. Y. 

CHICAGO meets second Friday of each month at 8 P. M. in 
Atlantic Hotel. Secretary-Treasurer, J. M. Andrus, 3701 
Ravenswood Avenue, Chicago 13, IIl. 

CINCINNATI meets fourth Wednesday of each month at 8 
P. M. in Engineering Society Headquarters, McMillan Street 
and Woodburn Avenue. Secretary-Treasurer, H. Roper Davis, 
3610 Zumstein Avenue, Cincinnati 8, Ohio. 

CLEVELAND meets first Friday of each month in Cleveland 
Hotel at 8 P. M. Secretary-Treasurer, Harry Pochapsky, 
24961 Euclid Avenue, Cleveland, Ohio. 


COLUMBUS meets first Friday of each month at 8 P. M. in 
Battelle Memorial Institute Auditorium. Secretary-Treas- 
urer, W.G. Hespenheide, 505 King Avenue, Columbus 1, Ohio. 

DAYTON meets second Friday of each month in Engineers’ 
Club. Secretary, Fred Bauch, 123 Allen Street, Dayton 3, 
Ohio. 


DECEMBER, 1948 


DETROIT meets first Friday of each month in Hotel Statler. 
Secretary-Treasurer, F. L. Clifton, 16536 Inverness, Detroit 
21, Mich. 

GRAND RAPIDS meets second Friday of each month at 7:30 
P. M. in Rowe Hotel. Secretary, Jacob M. Hage, 1327 Jeffer- 
son Avenue, S. E. Grand Rapids, Mich. 

HARTFORD meets third Monday of each month in Hotel Bond. 
Secretary, Ralph D. Chase, 62 Bloomfield Avenue, Windsor, 
Conn. 

INDIANAPOLIS meets first Wednesday of each month at Fox 
Steak House, 1207 Washington Street Secretary-Treasurer, 
Dr. A. M. Max, 6157 Park Avenue, Indianapolis, Ind. 

JACKSON-LANSING meets second Tuesday of each month 
alternating between Hayes Hotel in Jackson and Porter Hotel 
in Lansing. Secretary-Treasurer, E. F. Sterling, 1423 Kelsey 
Avenue, Lansing 10, Mich. 

LANCASTER meets second Friday of eaeh month at 8 P. M. 
in Thaddeus Stevens Industrial School. Secretary-Treasurer, 
Chester W. Smith, c/o Superior Metal Company, Bethlehem, 
Pa. 

LOS ANGELES meets second Wednesday of each month at 
6:30 P.M. in Scully’s Restaurant. Secretary, George M. 
Kent, 791 E. 15th Street, Los Angeles 21, Calif. 

LOUISVILLE meets third Wednesday of each month in Room 
119, Speed Scientific Building, University of Louisville. 
Secetary-Treasurerr, Stanley J. Beyer, c/o Hart Manucfac- 
turing Company, 2006 North Western Parkway, Louis 
ville 3, Ky. 

MELBOURNE, AUSTRALIA meets fourth Monday of each 
month at 8 P. M. in Chamber of Manufactures, 312 Flinders 
Street. Hon. Secretary-Treasurer, John J. Dale, c/o Muni- 
tion Supply Laboratories, Maribyrnong, Victoria, Australia. 

MILWAUKEE meets first Friday of each month in Red Arrow 
Club, 774 N. Broadway. Secretary-Treasurer, Harry J. 
Krueger, 1333 S. 71st Street, Milwaukee 14, Wis. 

MONTREAL meets first Tuesday of each month in Mount 
Royal Hotel. Secretary-Treasurer, B. Mendels, c/o Empire 
Glass Works Company, 425 River Street, Verdun 19, Quebec, 
Canada. 

NEWARK meets first and third Friday of each month at 8 
P.M. in Hotel Robert Treat. Secretary-Treasurer, George 
Wagner, 1130 S. Long Avenue, Hillside, N. J. 

NEW HAVEN meets second Tuesday of each month alternating 
between Sterling Chemistry Laboratory, Yale University, and 
Hotel Taft. Secretary-Treasurer, B. J. Gaffney, 40 Filbert 
Street, Spring Glen, Hamden 14, Conn. 

NEW YORK meets second and fourth Fridays of each month 
in Hotel Pennsylvania. Secretary-Treasurer, Franklyn Mae- 
Stoker, 25 Princeton Street, Garden City, L. I., N. Y. 

PHILADELPHIA meets fourth Friday of each month in Har- 
rison Laboratory Building, University of Pennsylvania, 34th 
and Spruce Streets. Secretary, I. William Marcovitch, 1434 
Lardner Street, Philadelphia 24, Pa. 

PITTSBURGH meets second Thursday of each month in the 
Avon Room of Sheraton Hotel. Secretary-Treasurer, G. B. 
Bowman, 1510 Ridge Avenue, Coraopolis, Pa. 

PROVIDENCE-ATTLEBORO meets third Monday of each 
month in Providence-Biltmore Hotel. Secretary-Treasurer, 
Dr. Edward A. Parker, 15 Vale Avenue, Cranston 10, R. I. 


(Continued on page 1274) 
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—extend to friends, customers, 
everyone BEST WISHES and 
the SEASON’S GREETINGS. 


We thank you sincerely for 
your past patronage and trust 
to continue to serve you for 
many years to come. 


MAGNUSON 
PRODUCTS 
CORPORATION 


BROOKLYN @2, N. Y. 


Canadian PERMAG Products, Ltd. 
Montreal - - . - = Toronto 








Branch Directory (Continued from page 1173) 


ROCHESTER meets third Friday of each month in Hote} 
Seneca. Secretary, James Weaver, 884 Whitelock Road, 
Rochester 9, N. Y. 

ROCKFORD meets second Monday of each month in Faust 


Hotel. Secretary, Vern T. Wissen, Forest Hills Road, Rock- 
ford, Ill. 


SAGINAW VALLEY meets for dinner at 7:00 P. M. and meet- 
ing at 8:00 P. M. at Rollie McNivens, Frankenmuth, Mich, 
second Wednesday of each month except January and April 
(third Wednesday) and December (no meeting). Secretary, 
L. J. Minbiole, 1401 Ida, Flint 3, Mich. 

SAN FRANCISCO meets second Thursday of each month, 
alternating between El Jardin Restaurant, 22 California Street, 
San Francisco, and El Curtola Restaurant, 510 17th Street, 
Oakland. Secretary-Treasurer, Fred P. Dartt, 1222 42nd 
Avenue, Oakland 1, Calif. 

SPRINGFIELD meets fourth Monday of each month in Hotel 
Charles. Harold Oehler, Pleasant Street, Granby, Mass. 

ST. JOSEPH VALLEY meets first Wednesday of each month 
at 8 P.M. in Hotel Elkhart, Elkhart. Ind. Secretary-Treas- 
urer, Victor E. Peterson, 1641 Hickory Street, Niles, Mich. 

ST. LOUIS meets second Wednesday of each month in York 
Hotel. Secretary-Treasurer, E. R. Hunleth, 4415 Michigan 
Avenue, St. Louis, Mo. 

SOUTHEASTERN meets second Thursday of each month 
in Robert Fulton Hotel, Atlanta, Ga. Secretary, William 
Weymouth, 173 Clay Street, S. E., Atlanta, Ga. 

SYDNEY, AUSTRALIA. Secretary-Treasurer, John R. God- 
frey, P. O. Box 31, Auburn, N. S. W., Australia. 

SYRACUSE meets third Monday of each month in Hotel 
Syracuse. Secretary, Vincent P. McConnell. 269 Whittier Ave., 
Syracuse 4, N. Y. 

TOLEDO meets first Thursday of each month at Commodore 
Hotel. Secretary Gaston, Bergeman, 703 Pine Street, Fremont, 
Ohio. 

TORONTO meets second Friday of each month in Royal York 
Hotel. Secretary, Herbert Skelton, c/o John Inglis Company 
14 Strachan Avenue, Toronto, Canada. 

TWIN CITY meets first Monday of each month, October 
through June, in Covered Wagon Cafe, Lodge Room, 114 S. 
4th Street, Minneapolis. Secretary-Treasurer, Robert L. 
Buckley, 316 Builders Exchange. Minneapolis 2, Minn. 

WATERBURY meets second Friday of each month in Elton 
Hotel. Secretary-Treasurer, Spencer L. Henn, P. O. Box 
Dr. B, Cheshire, Conn. 

WESTERN ONTARIO meets third Friday of each month in 
William Pitt Hotel, Chatham, Ontario. Secretary-Treasurer 
D. E. Paton, c/o Sydenham Trading Co., Ltd., Wallaceburg, 
Ontario, Canada. 

WINSTON-SALEM. Temporary Secretary, Michael Milo, 
c/o Bassick-Sack Company, Winston-Salem, N. C. 











FOR SALE 
Modern Fully Equipped Plating Plant 


200 Sq. Feet, with Modern Office and Facilities 
Equipped to handle Silver, Gold, Brass, Nickel, 
Chrome, Copper and Cadmium—Building car be 
leased. 








75% of Business—Silver Line 


Write P. 0. Box 1352, Rochester 3, N. Y. 
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Index to Advertisers 


ABBOTT BALL COMPANY, THE................. 1249 
Agency: R. H. Young and Associates 

ALLIED RESEARCH PRODUCTS, INC............ 1251 
Agency: Emery Advertising Corporation 

ALSOP ENGINEERING CORPORATION.......... 1210 

AMERICAN BUFF COMPANY.................... 1193 
Agency: Sydney S. Lovitt Company 

AMERICAN CHEMICAL PAINT COMPANY...... 1190 
Agency: May Advertising Company 

AMERICAN ELECTROPLATERS’ SOCIETY....... 1220 

7 APOTHECARIES HALL COMPANY............... 1247 


Agency: Edward Owen § Company 
ee 1187 
Agency: Foote, Cone ¢ Bedding 


AES S-kce leks < ekeaeown 1256 
Agency: Sanger-Funnell, Inc. 
meat, BO. TE. COPMIPAINY ... pen cccccccccweccees 1264 


BELKE MANUFACTURING COMPANY .......... 1206 
Agency: Allbright Associates 


@ BLAKESLEE, G. S., & COMPANY................ 1258 
Agency: Lauesen § Salomon 
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Agency: William B. Remington, Inc. 
4 CODMAN, F. L. & J. C., COMPANY................ 1253 
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COWLES CHEMICAL COMPANY, THE........... 1187 
Agency: The Bayless-Kerr Company 
DANIELS PLATING BARREL & SUPPLY CO...... 1246 
Agency: George Wilfred Wright 
ee gO 1207 


Agency: The Aitkin-Kynett Company 
DIVINE BROTHERS COMPANY.................. 1267 
Agency: Devereur ¢ Company, Inc. 


a Be Pee errr ee 1257 
ELECTRIC PRODUCTS COMPANY, THE......... 1248 
Agency: Robert G. Redhead Associates 
ENTHONE, INCORPORATED. ..........000.c00005 1185 
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FIBER CHEMICAL CORPORATION .............. 1264 
GENERAL CHEMICAL COMPANY............... 1255 


Agency: Atherton § Currier, Inc. 


GENERAL ELECTRIC COMPANY................ 1201 
Agency: G. M. Basford Company 


GESSWEIN, PAUL H., & COMPANY, INC......... 1251 
GREEN, W., ELECTRIC COMPANY, INC......... 1199 


Agency: Shappe-Wilkes, Inc. 
GUMM, FREDERICK., CHEMICAL CO., INC..Second Cover 


HAMMOND MACHINERY BUILDERS, INC. 
Agency: Crescent Advertising Agency 


HANSON-VAN WINKLE-MUNNING CO........ 1232, 1233 
Agency: O. S. Tyson § Co., Inc. 


..1244, 1245 





HARRISON AND COMPANY, INC.. eee 
Agency: The Mike Goldgar Company, Tne. 

HARSHAW CHEMICAL COMPANY, THE......... 1205 

Re ee |.) ee 1269 

muads,, BH. Oi, & COPA, BNC... 6 icc cccceas. 1191 
Agency: Ralph M. French Advertising 

INDUSTRIAL FILTER & PUMP MFG. CO..... 1198 
Agency: The Advertising Corporation 

JACKSON BUFF CORPORATION.............. 1202, 1203 


Agency: Edward Owen § Company 
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ee ee eer eT 
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Agency: Philip Ritter Advertising Agency 


Se ee eee eer rr re 1260, 1276 


LASAECO, ENCORPORATED .. 6 ice 255600 o6 Sewn 1240 
Agency: Charles W. Bolan, Advertising 

LEA MANUFACTURING COMPANY........ Fourth Cover 
Agency: Sanger-Funnell, Inc. 


L’HOMMEDIEU, CHARLES F., & SONS CO....... 1275 


MacDERMID, INCORPORATED............. Third Cover 
Agency: Philips Webb Upham § Company, Inc. 


MAGNUS CHEMICAL COMPANY................ 1192 
Agency: Spooner § Kriegel 
MAGNUSON PRODUCTS CORPORATION......... 1274 
Agency: George Wilfred Wright 
McGEAN CHEMICAL COMPANY, THE.......... 1263 
Agency: Gates-Bourgeois Advertising Agency 
MEARKER, COMPANY, THE... .......55-.cecseees 1189 
Agency: The Advertising Corporation 
MECHANICAL PROCESS COMPANY............. 1264 
Agency: George Homer Martin Associates 
pom A ky a |.) 1269 
NATIONAL RACK OOREPANY ..........55..05000 1268 
NELSON CHEMICALS CORPORATION........... 1242 
Agency: Beckman § Beerbohm, Inc. 
NOBLES ENGINEERING & MFG. COMPANY..... 1276 
a er errr 1195 
Agency: John W. Odlin Company, Ine. 
OAKITE PRODUCTS, INC.. eee 
Agency: Rickard ‘¢ Company, Ine. 
OPTIMUS EQUIPMENT COMPANY. a 
Agency: Mercready, Handy § Van Denburgh 
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—exlend to friends, customers, 
everyone BEST WISHES and 
the SEASON’S GREETINGS. 





We thank you sincerely for 
your past patronage and trust 
to continue to serve you for 
many years lo come. 


MAGNUSON 
PRODUCTS 
CORPORATION 


BROOKLYN 2, N. Y. 


Canadian PERMAG Products, Ltd. 
Montreal - - . - = Toronto 








Branch Directory (Continued from page £173) 


ROCHESTER meets third Friday of each month in Hote} 
Seneca. Secretary, James Weaver, 884 Whitelock Road, 
Rochester 9, N. Y. 

ROCKFORD meets second Monday of each month in Faust 


Hotel. Secretary, Vern T. Wissen, Forest Hills Road, Rock- 
ford, Ill. 


SAGINAW VALLEY meets for dinner at 7:00 P. M. and meet- 
ing at 8:00 P. M. at Rollie McNivens, Frankenmuth, Mich , 
second Wednesday of each month except January and April 
(third Wednesday) and December (no meeting). Secretary, 
L. J. Minbiole, 1401 Ida, Flint 3, Mich. 

SAN FRANCISCO meets second Thursday of each month, 
alternating between El Jardin Restaurant, 22 California Street, 
San Francisco, and El Curtola Restaurant, 510 17th Street, 
Oakland. Secretary-Treasurer, Fred P. Dartt, 1222 42nd 
Avenue, Oakland 1, Calif. 

SPRINGFIELD meets fourth Monday of each month in Hotel 
Charles. Harold Oehler, Pleasant Street, Granby, Mass. 

ST. JOSEPH VALLEY meets first Wednesday of each month 
at 8 P.M. in Hotel Elkhart, Elkhart. Ind. Secretary-Treas- 
urer, Victor E. Peterson, 1641 Hickory Street, Niles, Mich. 

ST. LOUIS meets second Wednesday of each month in York 
Hotel. Secretary-Treasurer, E. R. Hunleth, 4415 Michigan 
Avenue, St. Louis, Mo. 

SOUTHEASTERN meets second Thursday of each month 
in Robert Fulton Hotel, Atlanta, Ga. Secretary, William 
Weymouth, 173 Clay Street, S. E., Atlanta, Ga. 

SYDNEY, AUSTRALIA. Secretary-Treasurer, John R. God- 
frey, P. O. Box 31, Auburn, N.S. W., Australia. 

SYRACUSE meets third Monday of each month in Hotel 
Syracuse. Secretary, Vincent P. McConnell. 269 Whittier Ave., 
Syracuse 4, N. Y. 

TOLEDO meets first Thursday of each month at Commodore 
Hotel. Secretary Gaston, Bergeman, 703 Pine Street, Fremont, 
Ohio. 

TORONTO meets second Friday of each month in Royal York 
Hotel. Secretary, Herbert Skelton, c/o John Inglis Company 
14 Strachan Avenue, Toronto, Canada. 

TWIN CITY meets first Monday of each month, October 
through June, in Covered Wagon Cafe, Lodge Room, 114 S. 
4th Street, Minneapolis. Secretary-Treasurer, Robert L. 
Buckley, 316 Builders Exchange. Minneapolis 2, Minn. 

WATERBURY meets second Friday of each month in Elton 
Hotel. Secretary-Treasurer, Spencer L. Henn, P. O. Box 
Dr. B, Cheshire, Conn. 

WESTERN ONTARIO meets third Friday of each month in 
William Pitt Hotel, Chatham, Ontario. Secretary-Treasurer 
D. E. Paton, c/o Sydenham Trading Co., Ltd., Wallaceburg, 
Ontario, Canada. 

WINSTON-SALEM. Temporary Secretary, Michael Milo, 
c/o Bassick-Sack Company, Winston-Salem, N. C. 











FOR SALE 
Modern Fully Equipped Plating Plant 


200 Sq. Feet, with Modern Office and Facilities 
Equipped to handle Silver, Gold, Brass, Nickel, 
Chrome, Copper and Cadmium—Building can be 
leased. 








75% of Business—Silver Line 


Write P. 0. Box 1352, Rochester 3, WN. Y. 
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1948 


December l, 


Dear Reader:-—- 


The current issue concludes Volume 
35 of this publication-—-the twelfth 
issue under the name of PLATING. 


The days of the small-size "Monthly 
Review" seem in the distant past when 
one glances through this issue. The 
larger page-size, the more spacious 
format, the increased amount of edi- 
torial content are now the desired and 
accepted features of PLATING. The ex- 
pected complaint on the part of some 
that the new size wouldn't "fit into 
the pocket" has never been heard because 
the obviously good features outweighed 
any slight inconvenience in the matter 
of carrying an issue from plant to 
home, or vice versa. 


We of the editorial staff are happy 
to report that there will be continuing 
efforts to make PLATING more valuable, 
more attractive to you the reader. Your 
production problems are our problems. 
Your need for basic information on all 
aspects of electroplating and finishing 
will continue to guide. our editorial 
efforts. 


I state in all confidence that you 
may look forward with anticipation to 
all the 1949 issues of PLATING. We sin- 
cerely hope that you will find them as 
interesting and helpful to you as we 
believe they will be. 


Meantime, the entire editorial and 
business staff of PLATING joins with me 
in wishing you a Very Merry Christmas 
and a Happy and Prosperous New Year. 


Sincerely, 


bale lodidese 


Editor. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 906. 


Future Meetings 


Newark Brancu, A. E 


.S. Annual Christmas Party 


| and Educational Session in Hotel Robert Treat on 


| December 18. 
| Banquet at 7:00 P. M. 
SHOW 


Turrap NationaL MarertaAts HANDLING 


Convention Hall, 


Educational Session at 2:00 P. M.. 


in 
Philadelphia, on January 10-1}. 


GraNnpD Raprps Branca, A. E.S. Annual Educational 


Session and Dinner-Dance 
January 29. 


A.S. T. M. Sprinc MEETING 


in Pantlind Hotel on 


AND CoMMITTEE WEEK 


in Hotel Edgewater Beach, Chicago, on February 


28 to March 4 


Boston Brancu, A. E. 8S. 14th Annual Banquet and 


Technical Session in Hotel Statler 
April 16. 


| AMERICAN ELECTROPLATERS’ SOCIEry. 
vention in Hotel Schroeder, Milwaukee, Wis., 
June 27 to 30, 1949. 


fonte-Haddon Hall, 


| Atlantic City, 
to July 1, 1949. 


N. J., 


on Saturday, 


Annual Con- 
on 


A.S. T. M. Firra-seconp ANNUAL MEETING in Chal- 
on June 27 





' CUT DOWN REJECTS 


WITH 





O 


IN YOUR METAL 
U CLEANING BATHS 


You'll find this synthetic detergent effective 
— asa wetting agent 
— as an emulsifier 
— in dispersing lime soaps which might cause 
poor plating if allowed to deposit on the metal 
— in speeding rinsing—minimizing water marks 


US 


- 


Write for further information about Orvus to 


PROCTER & GAMBLE, Cincinnati 2, Ohio 


PLATING 
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n the spirit of friendliness and mutual help- 
fulness which has prevailed during our contacts 
throughout the years we send our thanks and 
heartiest greetings for Good Health, Good Fortune 


and Peace in the days that are to come. 


MAC DERMID INCORPORATED, WATERBURY 88, CONNECTICUT 





PRODUCTS | 
for PLATERS 


MANUFACTURED 
AND SOLD NATIONALLY 
by 


LEA, a company associated with 


Lt 





plating and finishing procedures and | 
products for over twenty five years. : 


NICKEL-GLO 


. an addition for barrel nickel plating, producing 
bright plated surfaces. Try LEA Nickel-Glo by just 
adding 6 to 10 oz. per 100 gallons of Nickel solution 
The bright Nickel deposits obtained will provide a bette: 





base for subsequent chromium plating . . . your nic’:e! 


plated articles will gleam and shine so that ball burnish- 
BRIGHTER ' ‘ 
BARREL NICKEL ing or buffing is seldom necessary. Complete informa- 
PLATING E 
tion available on using LEA Nickel-Glo in hot plating 3 


solutions. 





wee a ee, 


MIRRO-GLO 


... an organic type brightening agent for still tank nicke! 
baths, normally run at room temperature. Try LEA 
Mirro-Glo by just adding 1 gallon per 100 gallons of 
Nickel solution. Fine deposit of metal. Eliminates 


color buffing. 








THE LEA MANUFACTURING COMPANY 
16 CHERRY AVENUE + WATERBURY 86, CONNECTICUT 


Burring, Buffing and Polishing . . . Manufacturers and Specialists in 
the Development of Production Methods, Equipment and Compositions 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 903. 
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